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The service sector is more and more important for the modern economy. Service firms 
today are expected to delight customers with their creativity and innovation to achieve 
competitive advantage. As one of the most important service sectors in many 
industrialized countries, knowledge intensive business services (KIBS) differ 
significantly from those services focusing on individuals and consumer markets. The 
overall objective of this study is to improve the understanding of how knowledge 
contributes to competitive advantage in KIBS. It presents opportunities to further our 
understanding on absorptive capacity—its antecedents, dimensions, and effects on 
competitive advantage—in KIBS firms. 
Data is collected from a web-survey of 327 new technology based KIBS firms in 
Finland. Results from structural equation modeling analysis provide encouraging 
support to the proposed framework in this study. The results show that absorptive 
capacity is more a result of internally accumulated knowledge, rather than externally 
gathered knowledge. This suggests that KIBS firms should pay more attention to 
accumulating internal related knowledge to achieve competitive advantage. Except for 
knowledge exploitation, all the other three dimensions of absorptive 
capacity—knowledge identification, knowledge acquisition, and knowledge 
transformation—contribute to both dimensions of competitive advantage, i.e. 
innovation and strategic flexibility. In particular, knowledge acquisition is the most 
important contributor to strategic flexibility while knowledge transformation is the 
most important contributor to innovation.  
Based on our KIBS firms’ context, four service characteristics, i.e. intangibility (I), 
heterogeneity (H), inseparability (I), and perishability (P), plus environmental 
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turbulence are used as the contingents in the absorptive capacity construct. The results 
from a hierarchical multiple regression analysis suggest that the direct effects of the 
antecedents on absorptive capacity and the direct effects of absorptive capacity on 
competitive advantage are moderated by the IHIP level of the solutions and the level of 
environmental turbulence.  
For more intangible solutions, prior related knowledge will contribute more to 
knowledge exploitation, and external knowledge sourcing will contribute less. 
Similarly, external knowledge sourcing contributes less to knowledge exploitation 
when the solution has a higher level of perishability. The positive relationship between 
knowledge identification and strategic flexibility increases for solutions with higher 
levels of perishability and for environments with higher market and technological 
turbulence. The positive effect of knowledge acquisition on strategic flexibility will be 
stronger when in high turbulent environments and its positive impact on innovation 
will be stronger when the solution inseparability is higher. When the solution 
heterogeneity and inseparability are higher, knowledge transformation contributes less 
to strategic flexibility and innovation. However, knowledge transformation contributes 
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CHAPTER 1 Introduction 
1.1 Research background and motivation 
The 1990s saw much wider acknowledgement of the ways in which services can be 
significant contributors to wealth creation (Miles, 1993). Today, the services sector 
offers a tremendous potential for growth and profitability for many countries. Not only 
is this true for service firms such as banks, it is also true for manufacturing companies. 
Because of the saturation in their core product markets, manufacturing companies in 
search of growth are increasingly turning to services (Carmen and Langeard, 1980; 
Fitzsimmons and Fitzsimmons, 1999; Zeithaml and Bitner, 2002). For instance, Philips 
now offers industrial design services to product manufacturers through its Philips 
Design Consulting. Nokia provides product development and engineering consultancy 
to mobile phone and IC manufacturers. IBM offers business solutions to many 
companies through its IBM Consulting. Service has become a business essential in 
manufacturing (Zeithaml and Bitner, 1996), such that management literature suggests 
product manufacturers should integrate services into their core product offerings 
(Gadiesh and Gilbert, 1998; Quinn, Doorley and Paquette, 1990; Wise and 
Baumgartner, 1999).  As indicated by Edvardsson, Gustafsson, Johnson and Sandén 
(2000), in the long run, all activity is directed towards producing services or conditions 
for services. Innovation is the key to survival for most firms, especially service firms 
(Agarwal, Drramilli and Dev, 2003). So service firms today are expected to delight 
customers with their creativity and innovation to achieve competitive advantage 
(Kandampully, 2002). 
Knowledge-intensive business services (KIBS) is one of the most important service 
sectors in many industrialized countries (Strambach, 2001). Knowledge-intensive 
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services in business-to-business environments differ significantly from those services 
focusing on individuals and consumer markets. This sector serves as sources of 
important new technologies, high-quality, high-wage employment, and wealth creation 
(Tether, 2004). Some KIBS are well known for their innovation, such as IDEO, the 
world’s leading design consultancy, which specializes in turnkey product development 
and innovation strategy, straddling both sides of the innovation business as both 
practitioners and advisers (Kelley with Littman, 2001). In addition to getting help on 
designing innovative products, now, IDEO’s clients even seek advice on the IDEO way 
of innovating. T-KIBS (new technology based KIBS) form a sub-sector of KIBS. They 
are considered as services and/or companies that have high-level technological and/or 
other competencies based on a highly educated and motivated work-force as well as 
accumulated special knowledge, which plays an especially significant role in the 
long-term innovation development in their industry. However, rather than looking at 
innovation within the KIBS firms, most of the existing literature on KIBS focuses on 
their agent role to their clients’ innovation processes and their contribution to the 
regional or national innovation system (den Hertog, 2000; Hauknes, 1998). All of the 
above motivate us to investigate how firms may gain innovation, which is one 
dimension of competitive advantage, in KIBS, especially in t-KIBS. 
Innovation is a knowledge management process (Madhavan and Crover, 1998) and a 
learning process (Witt, 1993). It is the result of the generation, acquisition, and use of 
new or new combinations of technologies or other substantive investments in new 
knowledge (Eurostat, 1995; Nonaka and Takeuchi, 1995; Witt, 1993). According to the 
knowledge-based view, differences in innovative performance between firms are a 
result of dissimilar knowledge sources (Barney, 1991; Bierly and Chakrabarti, 1996). 
This is especially so in the case of knowledge intensive services, where the 
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competitive advantage is strongly dependent on ability to codify the individual tacit 
knowledge into collective knowledge to provide service innovations (Leiponen, 2006). 
In addition to the firm’s own knowledge stock, its success is dependent on absorptive 
capacity, which according to the definition (Cohen and Levinthal, 1990) is the ability 
of a firm to recognize the value of new, external information, assimilate it, and apply it 
to commercial ends. KIBS firms generate and sell business solutions to their customers, 
and these solutions are generated using the collective experiences of the firm. Growth 
and globalization, coupled with recent advances in information technology, have led 
many of these firms to introduce sophisticated knowledge management systems in 
order to create a sustainable competitive advantage (Ofek and Sarvary, 2001).  KIBS 
provide a useful empirical context for exploring the relationship between knowledge 
management and innovation, as the content of the service itself is to transfer 
information, design, or knowledge to the client firm (Miles, Kastrinos, Flanagan, 
Bilderbeek, den Hertog, Huntink and Bouman, 1995). Therefore, it may be fruitful to 
investigate competitive advantage, especially innovation, in KIBS from a knowledge 
management point of view.  
Some parts and characteristics of innovations in services are similar to those of 
manufacturing and pure physical products but for many parts they are different 
(Coombs and Miles, 2000; Drejer, 2004; Howells and Tether, 2004). The differences in 
many cases are said to be caused by the typical service characteristics, such as 
intangibility (I) , heterogeneity (H) , inseparability (I), and perishability (P) (de Jong 
and Vermeulen, 2003; Edvardsson et al, 2000). The output of KIBS is its service or 
solutions to customers, therefore the service characteristics (IHIP) should be 
considered in knowledge management and innovation in the KIBS context. Because 
knowledge is contextual, the knowledge in a given period of time is likely to lose its 
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value as it becomes irrelevant in subsequent periods. According to Glazer and Weiss 
(1993), in industries characterized by high turbulence, the value of knowledge tends to 
depreciate faster because of the high levels of inter-period uncertainty. Therefore, the 
influence of different levels of environmental turbulence should also be considered in 
the KIBS context.  
1.2 Research Objective 
There are some research gaps that are worth investigating, motivated by industry and 
academic needs as indicated in the previous section.  
Firstly, there is a need for in-depth studies that increase knowledge of the innovations 
as well as underlying mechanisms and procedures, which make the innovations 
successful in KIBS, especially in t-KIBS. The bulk of the published literature on 
service innovation has been concerned with the development of new financial services, 
and it is only in recent years that researchers have begun to address issues concerned 
with the many different services that exist today. KIBS, especially t-KIBS, occupies a 
dynamic and central position in ‘new’ knowledge-based economies and has not been 
investigated in depth.  
Secondly, it is worth investigating the effects of absorptive capacity in the relationship 
between knowledge and competitive advantage in the KIBS context. Most studies on 
absorptive capacity tend to consider absorptive capacity as a whole rather than 
distinguishing absorptive capacity into its different dimensions. Similarly, different 
dimensions of competitive advantage have also rarely been distinguished. Different 
antecedence may have differing effects on the dimensions of absorptive capacity, and 
different dimensions of absorptive capacity may have differing effects on different 
Chapter 1  Introduction 
 5
dimensions of competitive advantage, such as innovation and strategic flexibility 
(Zahra and George, 2002). It would be useful to test all of these effects separately. 
Thirdly, there is a need to study further the effects of the contingents such as IHIP and 
environmental turbulence, in the relationships mentioned above. In the framework of 
absorptive capacity, the contingents mentioned are mostly in theory without any 
empirical testing. Thus, operationalizing the contingents might be fruitful for further 
understanding the absorptive capacity framework.  
Therefore, this research is directed at validating and enhancing the absorptive capacity 
framework in the KIBS, especially t-KIBS, context. Accordingly, the aim of this study 
is: (1) to examine the role of the different dimensions of absorptive capacity in the 
relationship between knowledge and competitive advantage in the KIBS context; and 
(2) to examine the role of IHIP and environmental turbulence in the relationships 
mentioned above. By doing so, we hope to enhance the understanding of how certain 
levels of different dimensions of absorptive capacity may contribute to achieving 
various consequences of competitive advantage in the KIBS context, and find out 
which dimension is more critical.  
1.3 Structure of the dissertation 
The dissertation consists of seven chapters. The other chapters are organized as 
follows: 
First, a detailed review of the relevant literature in three relevant areas, i.e. absorptive 
capacity, innovation, and KIBS, is provided in Chapter 2. This chapter concludes with 
a discussion of the limitations of the previous studies where research questions will be 
raised. 
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In Chapter 3, hypotheses on both direct effects and moderating effects are proposed 
based on the existing literature and complemented by exploratory case studies. These 
hypotheses include: (1) the impact of knowledge sources  (internal prior related 
knowledge and external knowledge sourcing) on different dimensions of absorptive 
capacity (knowledge identification, knowledge acquisition, knowledge transformation, 
and knowledge exploitation); (2) the impact of different dimensions of absorptive 
capacity on different dimensions of competitive advantage (innovation and strategic 
flexibility), and (3) the moderating effects of IHIP and environmental turbulence on 
the direct effects above in the absorptive capacity construct.  
Chapter 4 describes the questionnaire design, measures for the relevant variables, and 
survey implementation.  
Chapter 5 presents the results of data analysis that used to validate the hypotheses we 
developed in Chapter 3. Discussion of the results is also included.  
Chapter 6 concludes with the theoretical and practical implications of our research. 
Limitations and potential future research directions are discussed at the end. 
Figure 1-1 (on next page) shows the structure of the thesis. 
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CHAPTER 2 Literature Review 
2.1 Introduction 
The main objective of this study is to investigate how knowledge affects a firm’s 
competitive advantage (especially innovation) through absorptive capacity in KIBS 
firms. The extant literature from three main areas is reviewed in this chapter. First, we 
focus on the relevant literature on absorptive capacity. Second, we review literature on 
service innovation, since innovation is commonly mentioned as an outcome of 
absorptive capacity. After that, we review the literature on KIBS which is one of the 
most important sectors in services, and where knowledge is its main resource. Finally 
we conclude with a discussion of the limitations of previous studies and the research 
questions raised.  
2.2 Absorptive capacity 
In recent decades, absorptive capacity has become one of the most important emerging 
constructs in organizational research (Lane, Koka and Pathak, 2006). In this section, a 
brief overview of knowledge-based view of firms will be presented. Then, the 
definition, dimensions, antecedents, outcomes, and contingents of absorptive capacity 
will be focused. Finally, the relation among absorptive capacity, organizational 
learning, and dynamic capabilities will be discussed. 
2.2.1 A brief overview of knowledge-based view of firms 
According to the resource-based view (RBV) of firms, organizations possess numerous 
resources, but only those unique, inimitable, and valuable resources are central to 
competitive advantage (Barney, 1986, 1991; Prahalad and Hamel, 1990; Wernerfelt, 
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1984). The knowledge-based view (KBV) of the firms argues that firm specific 
knowledge is an example of such a resource. It can be considered the most 
strategically significant resource of the firm because it is central to many 
organizational activities and processes such as management of technology, 
organizational learning, managerial cognition, and organizational innovation (Grant, 
1996a). Especially, firm-specific knowledge allows the organization to build 
sustainable competitive advantage due to the tacitness (Nonaka, 1994) and stickiness 
(Szulanski, 1996) nature of such knowledge which prevents imitation from competing 
organizations.  
Products do not fully embody the knowledge of a firm, and the knowledge required by 
a given product may not be entirely available from within the firm that supplies it (Lee 
and Veloso, 2008). While the RBV focuses on the use of internal organizational 
resources and capabilities (Barney, 1991) to achieve competitive advantage in a 
selected environment, the relational view (Dyer and Singh, 1998) has been offered as 
an alternative perspective. Like the RBV, the relational view argues that competitive 
advantage is derived from unique and valuable resources. However, the relational view 
contends that the resources or capabilities needed by the firm may reside outside the 
firm and are accessed or created by building relationships with other firms (Douglas 
and Ryman, 2003), which is consistent with KBV. KBV extends RBV because it 
examines both the exploitation of existing firm resources and the firm’s ability to 
develop new capabilities and access knowledge beyond firm boundaries (Grant and 
Baden-Fuller, 2004). Many researchers suggest that employing the KBV as a 
theoretical frame for examining the boundaries of the firm can generate many new and 
valuable insights (Brouthers and Hennart, 2007; Liebeskind, 1996; Zhao et al., 2004). 
In particular, KBV may extend understanding of firm boundaries because it explicitly 
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recognizes knowledge as a critical resource.  
Processing valuable, rare, inimitable, and non-substitutable resources is a necessary 
but insufficient condition for value creation. A firm’s resource management process 
can produce different outcomes for organizations holding similar resources and facing 
similar environmental contingences (Zott, 2003). Therefore, heterogeneity in firm 
outcomes under similar initial conditions may result from choices made in the 
structuring, bundling, and leveraging of resources (Sirmon et al., 2007). The processes 
by which firms obtain or develop, combine, and leverage resources to create and 
maintain competitive advantages are not well understood (Sirmon et al., 2007). 
The understanding of how a firm can manage knowledge is an issue that has received 
increasing attention in both theory and practice over the past ten years. On the basis of 
KBV, knowledge and the capability to create and utilize such knowledge are the most 
important sources of competitive advantage (Grant, 1996b; Henderson and Cockburn, 
1994; Kogut and Zander, 1996; Nelson, 1991; Nonaka and Takeuchi, 1995; Prahalad 
and Hamel, 1990). The understanding of how knowledge flows, and how it is 
integrated throughout an organization are critical capabilities to the improvement of a 
variety of organizational processes (Grant, 1996a). According to Nickerson and Zenger 
(2004: 618), the purpose of the knowledge-based view of the firm is “…the critical 
question is not whether knowledge should be owned or acquired in the market or how 
the exchange of knowledge should be facilitated, but rather how a manager should 
organize individuals to generate knowledge that the firm seeks”. 
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2.2.2 Definition of absorptive capacity 
In 1990, Cohen and Levinthal proposed the notion of absorptive capacity, which they 
defined as the ability of a firm “to recognize the value of new, external information, 
assimilate it, and apply it to commercial ends” (Cohen and Levinthal, 1990: Page 128). 
Absorptive capacity is said to be critical to a firm’s innovative capabilities and is 
largely a function of the firm’s level of prior related knowledge (Cohen and Levinthal, 
1990). When a firm increases its internal knowledge base by acquiring new knowledge, 
it can use this knowledge to generate new innovations. In addition, the expansion of 
the internal knowledge base also increases the firm’s ability to recognize the value of 
new information, assimilate it, and exploit it for commercial ends (Cohen and 
Levinthal, 1989). Overlapping knowledge across individuals is crucial to ameliorate 
internal transfer while diversity of knowledge elicits “learning and problem solving 
that yields innovation” (Cohen and Levinthal, 1990: Page 133). In an uncertain 
environment, absorptive capacity affects expectation formation, permitting the firm to 
more accurately predict the nature and commercial potential of technological advances 
(Cohen and Levinthal, 1990), which affect a firm’s innovation performance.  
Competition is increasingly knowledge-based as firms strive to learn and develop 
capabilities faster than their rivals (Prahalad and Hamel, 1990; Teece, Pisano and 
Shuen, 1997). When a firm is able to overcome the limitations of existing or standard 
practices to do things faster, cheaper or better than the competitors, the firm has an 
advantage (von Hippel, 1988). However, in a fast changing environment, the time 
between the identification of a problem and its arrival may not allow the firm to 
internally develop the knowledge and capabilities needed to respond effectively 
(Dierickx and Cool, 1989). Firms often need new and/or improved external resources 
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to respond quickly (Sirmon, Hitt and Ireland, 2007). As mentioned by Cohen and 
Levinthal (1990), exploiting external knowledge is a critical component of innovative 
activities. While some innovation routines in business firms remain largely the same, 
such as those related to coordination and integration of internal knowledge or 
learning-by-doing, others related to external knowledge sources or technical 
experimentation have changed and assumed to be more important (Pavitt, 2000). 
Therefore, though in-house R&D and other forms of internally focused learning may 
still be necessary; firms must access and modify external resources in order to develop 
the capabilities to respond effectively to changing market conditions. As mentioned by 
March and Simon (1958), most innovation results from borrowing rather than from 
invention. 
2.2.3 Dimensions of absorptive capacity 
Over the years, the absorptive capacity construct has been used in more than 900 
academic papers. However, most only use Cohen and Levinthal (1990) as a minor 
citation with little or no discussion; of the papers with discussion, almost half do not 
discuss any dimensions of absorptive capacity (Lane et al., 2006). Nonetheless, several 
studies tried to extend and refine the absorptive capacity construct by proposing 
several dimensions of absorptive capacity. Table 2-1 (next page) provides a summary 
of these dimensions. From the table, it is clear to see that absorptive capacity is largely 
seen as a process which involves knowledge identification, acquisition, assimilation 
/transformation, and exploitation. 
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The first stage of the process is Knowledge identification, which refers to the firm’s 
capability in identifying new technological knowledge and industrial trends (Rowley, 
Behrens and Krackhardt, 2000). It is the first dimension proposed by Cohen and 
Levinthal (1990) in their definition where they labelled it as recognizing the value.  
Todorova and Durisin (2007) also treat it as the first dimension in their model. They 
further argue that a firm’s ability to absorb external knowledge to a great extent depend 
on its ability to value the new external knowledge. 
The second stage of the process is Knowledge acquisition, which refers to the firm’s 
capability to acquire externally generated knowledge that is critical to its operations 
(Zahra and George, 2002). It focuses on the intensity and speed of a firm’s effort to 
gather external knowledge. Although it is not included in Cohen and Levinthal’s (1990) 
classical absorptive model, we include it here as the second dimension, following 
Zahra and George (2002) and Todorova and Durisin (2007). 
The third stage of the process is knowledge assimilation and knowledge transformation. 
Knowledge assimilation refers to the firm’s routines and processes, which allow it to 
analyze process, interpret, and understand the information obtained from external 
sources (Szulanski, 1996; Zahra and George, 2002). Knowledge transformation, an 
addition made by Zahra and George (2002) compared to Cohen and Levinthal’s (1990) 
classical model, denotes a firm’s capability to develop and refine the routines that 
facilitate combining existing knowledge with the newly acquired and assimilated 
knowledge (Zahra and George, 2002). The only difference between knowledge 
assimilation and knowledge transformation is that assimilation refers to the knowledge 
that an organization can interpret and comprehend with the existing cognitive 
structures, while transformation emphasizes the need for reframing and changing of 
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the existing knowledge structures. While Zahra and George (2002) place assimilation 
and transformation as sequential processes, Todorova and Durisin (2007) place them as 
alternative processes. 
The last stage of the process is Knowledge exploitation. Knowledge exploitation as an 
organizational capability, is based on routines that allow a firm to refine, extend, and 
leverage existing competences or to create new ones by incorporating acquired and 
transformed knowledge into its operations; it reflects a firm’s ability to harvest and 
incorporate knowledge into its operations, especially in the form of new and improved 
products (Jantunen, 2005; van den Bosch, Volberda and de Boer, 1999; Zahra and 
George, 2002). It is especially emphasized in Cohen and Levinthal’s (1990) model. 
Although different dimensions of absorptive capacity have been defined in the 
literature, very few have attempted to operationalize and test them. Using sample of 83 
manufacturing oriented larger firms, Harrington and Guimaraes (2005) examine the 
role of absorptive capacity in IT implementation success. It provides two-dimensional 
measure of absorptive capacity, consisting of managerial IT knowledge and 
communication channels. It is consistent with Cohen and Levinthal’s (1990) emphasis 
that organizational absorptive capacity is understood by focusing on the structure of 
communication between the external environment and the organization, as well as 
among the subunits of the organization. However, this is not the actual absorptive 
capacity dimensions; rather, it should be considered as the antecedents of absorptive 
capacity. Using a large scale survey from seven different industry sectors in Finland, 
Jantunen (2005) present the concept of a firm’s absorptive capacity as a 
multidimensional construct consisting of knowledge acquisition, knowledge 
dissemination (assimilation and transformation), and knowledge utilization 
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(exploitation) for organizational knowledge processing. To explore the differing 
effects of organizational antecedents on a unit’s potential and realized absorptive 
capacity, Jansen et al. (2005) develops multi-dimensional measure of absorptive 
capacity as knowledge acquisition, assimilation, transformation, and exploitation. 
2.2.4 Antecedents, outcomes, and contingents of absorptive capacity 
According to Cohen and Levinthal’s (1990) classical model, absorptive capacity 
depends on the firm’s level of prior related knowledge and external knowledge sources 
and will affect the innovation performance of the firm; it is conditioned on the regimes 
of appropriability. They argue that the firm’s R&D investment and its ability to share 
knowledge and communicate internally will positively affect absorptive capacity.  
Reconceptualising Cohen and Levinthal’s (1990) firm-level construct of absorptive 
capacity, Lane and Lubatkin (1998) view it as a learning dyad construct, i.e. a relative 
absorptive capacity. Drawn from the population of R&D alliances between 
pharmaceutical and biotechnology companies, they found that (1) the relevance of the 
student firm’s basic knowledge to the teacher firm’s knowledge base positively affects 
the student firm’s ability to recognize and value new external knowledge; (2) the 
similarity of the student firm’s and the teacher firm’s compensation practice and 
organizational structure positively affects the student firm’s ability to assimilate new 
external knowledge; and (3) the proportion of the teacher firm's organizational 
problem-set that the student firm shares, is positively associated with the student firm’s 
ability to commercialize new external knowledge. 
Through longitudinal case studies of how traditional Dutch publishing firms in the 
professional information market with a strong background in folio publishing, move 
Chapter 2  Literature Review 
 17
into the turbulent knowledge environment of an emerging multimedia industrial 
complex, van den Bosch et al. (1999) found that the level of prior related knowledge 
will affect a firm’s absorptive capacity through organizational forms (functional, 
divisional, matrix) and combinative capabilities (systems capabilities, coordination 
capabilities, and socialization capabilities) (van den Bosch et al., 1999). 
 
Figure 2-1 A model of absorptive capacity (adopted from Zahra and George 2002) 
Proposing the concept of potential absorptive capacity and realized absorptive 
capacity, Zahra and George (2002) argue that the external knowledge sources and 
knowledge complementarity, and organization’s experience are positively related to the 
organization’s potential absorptive capacity, and this relationship is moderated by 
activation triggers (see Figure 2-1). A well-developed realized absorptive capacity 
positively relates to competitive advantages and this relationship is moderated by the 
effects of regimes of appropriability. Within the absorptive capacity block, social 
integration mechanisms of both informal (e.g. social networks) and formal (e.g. 
communication structures, gatekeepers) types can lower the barriers and increase the 
efficiency of the movement from potential absorptive capacity to realized absorptive 
capacity. Here, triggers are those events that encourage or compel a firm to respond to 
specific internal or external stimuli (Antonelli, 1999; Walsh and Ungson, 1991; Winter, 
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2000), and regimes of appropriability refers to institutional and industrial dynamics 
that affect the firm’s ability to protect the advantages of new products/processes 
(Antonelli, 1999; Buzzacchi, Colombo and Mariotti, 1995). In particular, they argue 
that potential absorptive capacity provides organizational units with strategic 
advantages, such as greater flexibility in reconfiguring resources and effective timing 
of knowledge deployment at lower costs, which are necessary to sustain a competitive 
advantage (Zahra and George, 2002). In contrast, realized absorptive capacity 
influences competitive advantage through the development of new products or 
processes. The distinction between potential and realized absorptive capacity proposed 
by Zahra and George (2002) is empirically validated by Jansen, van den Bosch and 
Volberda (2005), in their survey at the business unit level in a large, European, 
multi-unit financial services firm. 
In a recent paper, Todorova and Durisin (2007) proposed that external knowledge 
sources and prior knowledge are the antecedents of absorptive capacity, and that 
competitive advantage will be the outcome (see Figure 2-2 on next page). In addition 
to the moderating effect proposed by Zahra and George (2002), they proposed that 
regimes of appropriability will also moderate the relationship between knowledge 
(prior knowledge and external sources) and absorptive capacity. Social integration 
mechanisms will influence all processes of knowledge absorption. In their model, a 
new contingent factor termed ‘power relationships’ is introduced, which is defined as 
those relationships that involve the use of power and other resources by an actor to 
obtain his or her preferred outcome (Pfeffer, 1981). They suggest that internal power 
relationships moderate the impact of transformation/assimilation on knowledge 
exploitation, while external power relationships moderate the impact of absorptive 
capacity on competitive advantage.   
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It is clear that Zahra and George (2002) and Todorova and Durisin (2007) had 
incorporated KBV and knowledge management theories into the concept of absorptive 
capacity, which made the different critical factors more systematic and logical. 
 
Figure 2-2 A model of absorptive capacity (adopted from Todorova and Durisin 2007) 
The antecedents and outcomes of absorptive capacity have also been mentioned in 
other literature. Szulanski (1996) argues that absorptive capacity leads to the effective 
transfer of the best practices within an organization. Liu and White (1997) found that 
absorptive capacity affects innovation. Brachos, Kostopoulos, Soderquist and 
Prastacos (2007) view social interaction, trust, and shared vision as antecedents of 
absorptive capacity, and knowledge effectiveness as the outcome. Based on data from 
2647 strategic alliances by 43 major biopharmaceutical firms in the U.S. and Europe, 
Zhang, Baden-Fuller and Mangematin (2007) found that the breadth of the knowledge 
base and centrality of its R&D structure affect a firm’s absorptive capacity. Using 
survey data from various economic sectors in Spain, Fosfuri and Tribó (2008) found 
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that external contracted R&D, R&D collaboration, and internal experience with 
knowledge search, influence a firm’s potential absorptive capacity, and that this 
potential absorptive capacity will lead to innovation. Explicating dynamic capability, it 
was found that the capability of sensing (identification), seizing (acquisition), and 
transformational/reconfiguring (transformation) allows a firm to quickly adapt to 
changing market conditions, to reconfigure its resource base, to enable adaptation and 
ultimately to achieve competitive advantage (Teece et al, 1997; Teece, 2007; Zollo and 
Winter, 2002). In a review paper by Lane et al. (2006), absorptive capacity affected 
knowledge outputs (e.g. general, scientific, technical, and organizational), and 
commercial outputs (e.g. products, services, and intellectual property), which affect 
firm performance.  
2.2.5 Absorptive capacity, organizational learning, and dynamic capabilities 
An organization can build its sustainable competitive advantage through continuous 
learning and creation of organizational knowledge. Organizational learning is 
concerned with the creation of two important organizational capabilities: one is known 
as the operational capabilities or routines, and the other is known as the dynamic 
capabilities (Zollo and Winter, 2002). Teece et al. (1997, p.516) define the concept of 
dynamic capabilities as “the firm’s ability to integrate, build, and reconfigure internal 
and external competencies to address rapidly changing environments”. Key to the 
concept of dynamic capabilities is that dynamic capabilities is systematically generated 
and embedded in organizational processes and routines, and allows a firm to quickly 
adapt to changing market conditions, to reconfigure its resource base, to enable 
adaptation and ultimately to achieve competitive advantage (Teece et al, 1997; Zollo 
and Winter, 2002). 
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Learning from other companies could serve as a way to acquire complementary 
knowledge and skills (Scott, 2000). Inter-organizational learning focused on 
knowledge acquisition from other companies. Levinson and Asahi (1995) proposed a 
four-step inter-organizational learning process: (1) being aware and identifying new 
knowledge (knowledge identification), (2) transferring/interpreting new knowledge 
(knowledge transformation), (3) using knowledge by adjusting behavior to achieve 
intended outcomes (knowledge exploitation), and (4) institutionalizing knowledge by 
reflecting on what is happening and adjusting alliance behavior. These processes are 
quite similar to the four dimensions of absorptive capacity. The dimension of 
knowledge acquisition in absorptive capacity is not included in the inter-organizational 
learning processes, because knowledge acquisition is the focus of inter-organizational 
learning, and it is the underlying components throughout the whole process.  
Recent work has developed a process-based view of absorptive capacity as a firm’s 
ability to utilize external knowledge through the sequential processes of exploratory, 
transformative, and exploitative learning (Lane et al, 2006). In the process view of 
absorptive capacity, exploratory learning refers to knowledge acquisition (Lane et al., 
2006) and comprises two essential process stages of knowledge identification and 
knowledge acquisition (or assimilation) (Arbussà and Coenders, 2007; Lichtenthaler, 
2009). Instead, exploitative learning in the context of absorptive capacity refers to 
knowledge exploitation and comprises transmuting and applying knowledge (Lane et 
al., 2006; Lichtenthaler, 2009; Todorova and Durisin, 2007). Transformative learning 
links these two processes and refers to knowledge transformation, which comprises the 
activities of maintaining and reactivating knowledge (Garud and Nayyar, 1994; 
Lichtenthaler, 2009). Based on prior technological and market knowledge, these three 
processes are different sources of superior innovation and performance in the firm 
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(Lichtenthaler, 2009). Knowledge developed through exploratory learning results in a 
greater ability to adapt to change, and thus support future variability. Therefore, 
absorptive capacity, especially the first two dimensions of absorptive 
capacity—knowledge identification and knowledge acquisition, can contribute to the 
development of strategic flexibility in the firm. For instance, Knowledge acquisitions 
can also help firms to create value by combining resources, sharing knowledge, 
increasing speed in the market and accessing foreign markets (Doz, 2004). In addition, 
these three learning processes are not mutually exclusive; rather they are 
complementary (Lane et al., 2006; Lichtenthaler, 2009; Zahra and George, 2002).  
Given the greater availability of external knowledge sources in modern economies, a 
dynamic capability that influences a firm’s ability to target, absorb and deploy the 
external knowledge necessary to feed the internal innovation process becomes a crucial 
source of competitive advantage (Fosfuri and Tribó, 2008). In an organization, 
dynamic capability is systematic patterns of organizational activity. To the extent that 
the learning mechanisms are themselves systematic, they could be regarded as 
‘second-order’ dynamic capabilities (Zollo and Winter, 2002). These ‘second-order” 
dynamic capabilities, or “second-order” competences are referred to as the ability to 
identify, evaluate, and incorporate new technological and/or customer competences 
into the firm by Danneels (2002), which are consistent with the three learning 
processes presented by Lane et al. (2006) and Lichtenthaler (2009) of absorptive 
capacity. 
Dynamic capabilities research has had relatively little time to develop and is still in its 
infancy (Helfat and Peteraf, 2009). The work remains mostly conceptual and focused 
on foundational level issues (Verona and Ravasi, 2003). According to Teece (2007), 
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dynamic capability can be disaggregated into sensing (identification), seizing 
(acquisition), and transformational/reconfiguring capacities. A firm will need these 
capabilities to be simultaneously developed and applied for it to build and maintain 
competitive advantage (Teece, 2007). If a firm possesses resources/competences but 
lacks dynamic capabilities, it has a chance to make a competitive return for a short 
period; but it cannot sustain this competitiveness for the long term except due to 
chance (Teece, 2007). Therefore, the aim of dynamic capabilities research is to 
understand how firms can sustain competitive advantage by responding to and creating 
environmental change (Teece, 2007). 
2.2.6 Summary of absorptive capacity review  
Table 2-2 (on next page) lists some of the important studies on absorptive capacity. We 
summarize the literatures on absorptive capacity as follow: 
Firstly, these studies mostly take absorptive capacity as a whole rather than 
distinguishing absorptive capacity into different dimensions, even though most of them 
agree that absorptive capacity is multi-dimensional. Due to the fuzzy nature of 
absorptive capacity, practically no one can give a straightforward indication of his or 
her level of absorptive capacity (Schmidt, 2010). The lack of a direct empirical 
measure of absorptive capacity led to little research ‘on the process by which AC is 
developed’ (Lane et al., 2002, p. 5). For instance, Mahnke, Pedersen, and Venzin 
(2005) states that there is a lack of empirical literature on how a firm can increase its 
absorptive capacity. In addition, some of the studies were from unit level, some of 
them were from firm level, and some of them were from inter-organizational level, 
which were not consistent with Cohen and Levinthal’s (1990) original notion that 
absorptive capacity is a firm level construct. Operationalized absorptive capacity with  
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Table 2-2 Some important studies on absorptive capacity 
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Table 2-2 Some important studies on absorptive capacity (continued) 
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Table 2-2 Some important studies on absorptive capacity (continued) 
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R&D related proxies (such as R&D intensity or patents) in most studies are 
problematic since they treat absorptive capacity as a static resource and not as a 
process or capability. Treating absorptive capacity as a process or capability, the four 
dimensions (or processes) of absorptive capacity (i.e. knowledge identification, 
knowledge acquisition, knowledge transformation, and knowledge exploitation) were 
only measured separately by Jansen et al. (2005) and Jantunen (2005). However, 
Jansen et al. (2005) use the unit rather than the firm as their unit of analysis, and 
Jantunen (2005)’s study was more focused on industrial firms. And neither of them 
considers the dimension of knowledge identification, which was an important 
dimension mentioned by Cohen and Levinthal (1990). As absorptive capacity is 
generally considered as an organizational-level construct, empirical studies in other 
industries, especially using firm as the unit of analysis, is necessary to further 
generalize their measurements and findings. 
Secondly, different antecedents and consequences of absorptive capacity were 
identified in the previous studies, but few of them test the antecedents and 
consequences simultaneously except Cohen and Levinthal (1990) and Fosfuri and 
Tribó (2008). However, Cohen and Levinthal (1990) did not distinguish the different 
dimensions of absorptive capacity and only operationalize absorptive capacity as R&D 
intensity. With regards to Fosfuri and Tribó (2008), only potential absorptive capacity 
was considered, and it was operationalized as a firm’s subjective rating of the 
importance of external knowledge flows without distinguishing different dimensions. 
As different antecedents may have differing effects on the dimensions of absorptive 
capacity, it would be useful to test these effects separately. With regard to outcomes, 
rather than only focusing on the briefly labelled ‘competitive advantage’ or 
‘innovation’ as one dimension of the outcome, it would be useful to provide more 
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specific consequences such as strategic flexibility and innovation (Zahra and George, 
2002). By testing the different antecedents and consequences in one framework, and 
distinguishing the different dimensions of absorptive capacity, we could understand the 
particular effect from different antecedents to different dimensions of absorptive 
capacity, and also the particular effect from different dimensions of absorptive capacity 
to the different consequences. Then, it may help the firm to allocate its resource more 
effective and efficiency. 
Thirdly, the contingents mentioned are mostly in theory without any empirical testing 
except Fosfuri and Tribó (2008). However, they did not find any effect of activation 
triggers, and they only found a positive moderating effect between PAC and innovation. 
The context-dependent characteristics of dynamic capability (Song et al., 2005a; Teece, 
2007) makes environment an important contingent to analyzing the effects of 
absorptive capacity because different environments imply different valuations of 
dynamic capabilities (Eisenhardt and Martin, 2000), but is has been rarely investigated 
(Lane et al, 2006). Therefore, operationalizing them in order to examine the 
moderating effects would enhance the understanding of how certain (relative) levels of 
absorptive capacity may contribute to achieving the various consequences of 
competitive advantage, and also contribute to benefits of dynamic capabilities in 
turbulent settings. 
2.3 Service Innovation 
The move by many organizations to depend on services for growth and profit, plus an 
increasing intensity of competition and change in technology, points to the importance 
of innovation as a key ingredient for competitive advantage for a service firm (Martin 
and Horne, 1995). Indeed, a great number of researchers suggest that service 
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innovation enables firms to gain competitive advantage (Easingwood and Mahajan, 
1989; Morris and Westbrook, 1996). The new forces and changes of the new economy 
constantly force service companies to develop both incremental and new services 
(Edvardsson et al., 2000). Due to its intangible nature, the development of new 
services usually takes significantly less time (Griffin, 1997) and requires fewer 
investments of physical assets; but, they are less protected from direct imitation by 
competitors (Terrill and Middlebrooks, 1996). To stay ahead of the competition, 
researchers have come to the same conclusion that the only way to compete is to 
design and deliver new service products continuously (Edvardsson, Haglund and 
Mattsson, 1995; Kelly and Storey, 2000; Terrill and Middlebrooks, 1996).  
2.3.1 Service and its characteristics 
It is important to formulate service correctly as it plays a key role in service design and 
development. Service has been defined in many different ways. Heskett (1986) defines 
service as the way in which the organization would like to have its services perceived 
by its customers, employees, shareholders, and lenders. Gadrey, Gallouj and Weinstein 
(1995) suggest that “to produce a service… is to organize a solution to a problem (a 
treatment, an operation), which does not principally involve supplying a good. It is to 
place a bundle of capabilities and competences (human, technological, organizational) 
at the disposal of a client and to organize a solution, which may be given to varying 
degrees of precision” (Gadrey et al., 1995: Page 5). According to Edvardsson et al. 
(2000), service is a chain of sequential, parallel, overlapping, and/or recurrent 
value-creating activities or events, which forms a process. In this process the customer 
often takes part by performing different elements in interaction with the employees of 
the service company (other customers or equipment), for the purpose of achieving a 
Chapter 2  Literature Review 
 30
particular result. Zeithaml and Bitner (2000) suggest that service includes all economic 
activities for which output is not a physical product or construction, and which is 
generally consumed at the same time it is produced, and provides added value in forms 
that are essentially intangible concerns of its purchaser (e.g., convenience, amusement, 
comfort, etc.). Lovelock (2001) defines service as an act or performance offered by 
one party to another. He claims that although the process may be tied to a physical 
product, the performance is essentially intangible and does not normally result in 
ownership of any of the factors of production. Vargo and Lusch (2004) argue that 
service is “the application of specialized competences (skills and knowledge), through 
deeds, processes, and performances for the benefit of another entity or the entity itself 
(self-service)” (Vargo and Lusch, 2004: Page 326). Furthermore, they argue that 
service can be provided directly through the provision of tangible goods or indirectly 
where goods are distribution mechanisms for service provision. The above discussion 
shows that the service concept defines the ‘how’ and the ‘what’ of service design, and 
helps mediate between customer needs and an organization’s strategic intent 
(Goldstein, Johnston, Duffy and Rao, 2002).  
Based on the literature, several distinctive characteristics which make service different 
from physical goods can be summarized as follows (see Table 2-3 on next page).  
A widely cited discussion on service characteristics is that of Zeithaml, Parasuraman 
and Berry (1985) which emphasizes intangibility (I), heterogeneity (H), inseparability 
(I), and perishability (P), normally termed IHIP, as the most important characteristics 
of service. These basic characteristics of service are in the nature of their process 
(Grönroos, 1998). Intangibility is the most widely cited difference between goods and 
services (Lovelock and Gummesson, 2004), and is described as the source from which 
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all other differences emerge (Bateson, 1979). It means a service cannot be seen or 
touched like goods. Heterogeneity means service does not have a standard outcome 
due to the ‘human factor’ involved; rather, service differs from customer to customer, 
from producer to producer, from employee to employee, and from day to day 
(Langeard, Bateson, Lovelock and Eiglier, 1981). Inseparability of service refers to the 
fact that production and consumption of a service happen simultaneously (Grönroos, 
2000). This characteristic promotes the customer’s role in the process of production 
and terms as co-production, where customer-to-employee and customer-to-customer 
interaction becomes important. Perishability is one of the characteristics that, 
according to Bateson (1979), are derived from intangibility: the service does not last 
and, as a result of this, cannot be stored (Lovelock, 1984). 
Table 2-3 Service characteristics 
Reference Service Characteristics
Carmen and Langeard (1980) (1) Intangibility    (2) Simultaneous production and consumption
Zeithaml, Parasuraman and Berry (1985) (1) Intangibility    (2) Heterogeneity    (3) Perishability    (4) Inseparability
(1) Intangibility    (2) Simultaneous production and consumption    (3) Service variability   
(4) Service customization    (5) Service delivery process   (6) Service expertise  
(7) Tangible evidence
(1) Close interaction between production and consumption (co-terminality)                      
(2) High information-intangible content of services products/processes   
(3) Important role played by human resources as a key competitive factor
(4) Critical role played by organizational factors for the firm’s performance
(1) co-terminality—a close interaction between production and consumption
(2) A high information-intangible content of services products and processes
(3) An increasing role played by human resources as a key competitive factor
(4) A critical role played by organizational factors for firms’ performance
Johne and Storey (1998) (1) Intangibility     (2) Heterogeneity    (3) Simultaneity
(1) Customer participation    (2) Simultaneity    (3) Perishability    (4) Intangibility 
(5) Heterogeneity
Miles (2004) (1) Intangibility    (2) Interactivity    (3) Information intensity
Cooper and de Brentani (1991)
Miles (1993)
Evangelista and Sirilli (1998)
Fitzsimmons and Fitzsimmons (2004)
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While intangibility is clearly a fundamental characteristic of service, sometimes it can 
be difficult to distinguish between goods and services. The division between services 
and goods is becoming increasingly blurred as manufactured products contain an 
ever-increasing amount of services in the form of applied human capital, and require 
more and more services to be used in the form of complementary software, staff 
training, or maintenance and repairs (Roberts, Miles, Hull, Howells and Andersen, 
2000). Recently, some researchers questioned if IHIP characteristics are still relevant 
to the definition of service. For instance, Lovelock and Gummesson (2004) argue that 
many services have characteristics opposite to IHIP—they are tangible, homogenous, 
separable and durable. Vargo and Lusch (2004) suggest that the IHIP characteristics do 
not distinguish services from goods; rather, they only have meaning from a 
manufacturing perspective and imply inappropriate normative strategies. Despite these 
criticisms, IHIP is still accepted and used by many researchers in their service 
research.  
2.3.2 Service innovation definition and process 
The creation of a continuous stream of new services can help keep service 
organizations competitive in the global market by providing benefits such as enhancing 
the profitability of existing offerings, attracting new customers to the firm, improving 
the loyalty of existing customers, and opening markets of opportunity (Storey and 
Easingwood, 1999).  
Service innovation is an activity that incorporates ideas and knowledge into new or 
existing services in order to satisfy customer demands (de Jong and Vermeulen, 2003). 
As defined by Eurostat (1995), innovation in the services sectors comprises new 
services as well as significant changes in services or their production or delivery; it 
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concerns both the introduction of new services (proposed to firms or to individuals) 
and the reconfiguration or improvement of existing services (Miles, 1994). 
Barras (1986, 1990) proposed a model of a reverse product cycle for service 
innovation. Contrary to the traditional industrial cycle wherein product innovations 
come first, the reverse product cycle is characterized by the fact that process 
innovations, which are incremental as well as radical, are followed by product 
innovations. In the first phase, new technologies transform parts of the services’ 
production process and may imply a lowering in the quality of some services, but this 
is offset by an improvement in delivery. In the second phase, there is product 
innovation involving the creation or improvement of high quality services with the use 
of new process technology. Information and Communication Technology (ICT) plays 
an important role in this innovation process. The diffusion of ICT contributes to the 
blurring of the distinction between manufacturing and services, as emphasized in the 
work of Hauknes and Miles (1996). 
Some existing literature on service innovation tries to explain the process of innovation. 
For instance, Gruner and Homburg (2000) have developed a six-stage model of the 
service development process. Their model includes idea generation, product concept 
development, project definition, engineering, prototype testing and market launch. 
Alam (2002) presents a model with 10 different development stages including strategic 
planning, idea generation, idea screening, business analysis, formation of a 
cross-functional team, service design and process/system design, personal training, 
service testing and pilot run, test marketing, and commercialization. Other studies have 
suggested other stages and, in general, we have divided the whole process into four 
stages: initiation, development, testing, and full launch (Alam, 2002; Gruner and 
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Homburg, 2000; Johne and Storey, 1998; Kelly and Story, 2000; Scheuing and Johnson, 
1989). Therefore, it can be concluded that there is a service innovation process similar 
to that of product innovation (Figure 2-3), which is comprised of the stages of 
initiation, development, testing, and full launch. 
 
Figure 2-3 Service innovation process 
2.3.3 The types of service innovation 
Similar to innovation in manufacturing, service innovation may also include both 
product and process innovation. Product innovations are services whose intended use 
or performance characteristics differ significantly from those already produced 
(Eurostat, 1995). Process innovations are new or significantly improved ways of 
producing and delivering services (Eurostat, 1995). The distinction between product 
and process is deemed to be very relevant in the analysis of innovative phenomena 
(Sirilli and Evangelista, 1998). Due to some distinctive features of service, however, it 
is sometimes difficult to distinguish between process innovation and product 
innovation (Gadrey et al., 1995). For example, the close interaction between 
Initiation Full Launch Development Testing 
 Concept development and 
evaluation 
 System development 
 Evaluation 
 Business analysis 
 Formulation of 
objectives 
 Idea generation and 
screening 
 Business planning 
 Service testing 
 Pilot run 
 Market testing 
Continuous Improvement 
Scheuing and Johnson (1989); Johne and Storey (1998); Gruner and Homburg (2000); Kelly and Story (2000); 
Alam (2002) 
 Market launch 
 Commercialization 
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production and consumption (co-terminality) in service makes the distinction between 
product and process innovations less clear-cut when compared to the ones used for the 
manufacturing sector (Sirilli and Evangelista, 1998). It might be conceded that, if 
service products designate the type of problems they treat, true product innovation 
implies innovation or modification to the process as well, whereas process innovation 
solely focuses on methods, organization, technical systems, etc. (Gadrey et al., 1995). 
Like physical product innovation, service innovation comes into the world with 
differing levels of newness (Terrill and Middlebrooks, 1996). Accordingly, new service 
products can be classified into several types based on its degree of newness (see Table 
2-4, next page). Although the categorization is not exactly the same, it is similar to the 
product innovativeness construct as the newness is also seen from the perspective of 
the firm and/or the outside world/industry.  
To help describe and analyze service innovations, den Hertog and Bilderbeek (1999) 
categorized four dimensions of service innovation, namely new service concept, new 
client interface, new service delivery system/organization, and technological options 
(see Figure 2-4, the page after next page). They argue that all service innovation 
involves a specific combination of the above-mentioned dimensions of service 
innovation. The model proposed by den Hertog and Bilderbeek (1999) is further 
explained by den Hertog, Broersma and van Ark (2003). In the latter paper, the 
previous four dimensions are grouped into two dimensions: (1) the non-technological 
dimension, which includes the introduction of a new service concept, a new client 
interface, and a new service delivery system in terms of a new working routine, 
organizational concept, or back-office set up; and (2) the technological dimension, 
which relates to the investment in ICT. They argue that ICT facilitates the 
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non-technological dimension of innovation, but the latter also facilitates the 
application of ICT. This suggests that the generation and diffusion of information 
technologies should clearly be included in both the definition of innovation and its 
expenditure (Sirilli and Evangelista, 1998). 
Table 2-4 Categorization of service innovation based on innovativeness 
Source Service Innovation Category and Description
Radical innovation
 Major innovation: New services for markets as yet undefined; innovations usually driven by information and
computer-based technologies
 Start-up business: New services in a market that is already serviced by existing services
 New services for the market presently served: New service offerings to existing customers of an
organization (although the services may be available from other companies
Incremental Innovation
 Service line extensions: Augmentations of the existing service line such as adding new menu items, new
routes, and new courses
 Service improvements: Changes in features of services that currently are being offered
 Style changes: The most common of all ‘new services’; modest forms of visible changes that have an impact
on customer perceptions, emotions, attitudes, with style changes that do not change the service fundamentally,
only its appearance.
 Radical innovation: Introduction of totally new product/services
 Improvement innovation: Enhancement done of an existing service/product, without major change to its
characteristics (for example improvement on quality)
 Incremental innovation: Addition of substitution of new elements/characteristics to the existing services
 Ad hoc innovation: Solution suggested by customers based on experience, knowledge and competences.
 Recombinative innovation: New combination of existing services or new combination of characteristics of
existing services
 Formalization innovation: Change of degree of standardization of service characteristics. (for example
management in organization)
 Total innovations: The provision of new services to new groups of users
 Expansionary innovations: Existing services are offered to new user groups
 Evolutionary innovations: New services are offered to existing users
 Developmental innovations: Modification of existing services to existing users
 New to the market services: most innovative extreme of service innovation
 New to the company services: developed to meet or outstand the offerings of the competitors
 New delivery processes: aims to taking advantage of modern technologies in the delivery of the service
 Service modifications: services supplement existing product lines
 Service line extensions: to achieve firm’s marketing objectives through the development and launching of new 
service which complements its existing line of services
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Figure 2-4 Four dimensions of innovation in services (adapted from den Hertog et al, 
2003) 
2.3.4 Service innovation practice in companies 
Over the past two decades, many studies on service innovation have been conducted. 
From a questionnaire survey on detailed data relating to innovative service in 77 
Italian commercial banks, Buzzacchi et al. (1995) found that technical change in this 
industry exhibits a revolutionary character. Sundbo (1997) collected 84 most important 
innovations in the financial services industry in Denmark through questionnaire survey 
and in-depth interview. It was found that some innovations in services are 
technological, but most are not. The innovation process is generally an unsystematic 
search-and-learn process. The survey conducted by Sirilli and Evangelista (1998) in 
Italy attempted to collect systematic information on innovation activities in the service 
sector. Their results suggest that the majority of innovations introduced by Italian 
service firms in the period 1993–1995 are process or delivery innovations. Through the 
survey, it was also found that improving service quality and reducing cost are the two 
most important reasons why firms engage in innovation activities. Through a survey in 
84 financial companies, Avlonitis, Papastathopoulou and Gounaris (2001) examined 
132 new financial services developed and marketed in Greece. These innovations can 
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be represented in the form of a continuum depending on the degree of innovativeness. 
Focusing on organizational-level characteristics that may contribute to new service 
development, Vermeulen, de Jong and O'Shaughnessy (2005) surveyed 502 Dutch 
service firms. They found that, like manufacturing firms, small service firms that 
engage in innovation-boosting activities (such as strategic attention and active use of 
external networks), are more likely to introduce new products. Similar to the findings 
of Kleinschmidt and Cooper (1991) in manufacturing, de Brentani (1995) showed that 
the highly innovative venture and the incremental service venture are both key 
‘success’ scenarios in service. This is also confirmed by Storey and Easingwood 
(1998), who found that, while highly distinctive new service introductions can be 
instrumental in opening truly new and enhanced opportunities for the firm, it is 
relatively simple service augmentations that impact the company’s overall level of 
profit and sales.  
Because of the intangibility of most services and the importance of clients’ 
participation in service production, innovation processes in service industries have 
been argued to possess several unique characteristics (Hauknes, 1998; Miles, 1994; 
Sundbo, 1997). For example, interaction with the customer in the service development 
process is an important factor that distinguishes new service development from new 
product development (Edvardsson and Olsson, 1996; Johne and Storey, 1998). Johne 
and Storey (1998) observed that “interaction is the distinguishing feature of service 
offering. Because the interaction process is typically an integral part of service, the 
development of new service is usually far more complex, conceptually, than the 
development of a new tangible product.” (Johne and Story, 1998: Page 186). Extending 
this view, Edvardsson and Olsson (1996) argued that the customer is a “co-producer” 
of service. Due to the close interaction between production and consumption of service, 
Chapter 2  Literature Review 
 39
a large part of innovation activities in the service sector is oriented to the 
adaptation-customization of the service (de Brentani, 1991; Sirilli and Evangelista, 
1998). It has been found that extensive involvement of customers in the development 
process, especially in idea generation will contribute to the success of service 
innovation (Grönroos, 1984; Maidique and Zirger, 1984; Martin and Horne, 1995). In 
addition, due to the ease of copying, competitors have been identified as another 
important source for service innovation. They are sometimes a more important source 
than customers (Easingwood, 1986; Hooley and Mann, 1988). 
Although there is a close relationship between technology and innovation in services, 
service innovation is possible without technological innovation (Cooper and de 
Brentani, 1991). Therefore, technologies and all other related processes (e.g. patent 
application) might not be at the centre of the innovation process in services (Hipp and 
Grupp, 2005). Rather, non-technological innovations, including organizational 
innovations and changes in firm strategies and marketing, play a key role in services 
(Gadrey and Gallouj, 2002). Sundbo (1997) argues that a continuous innovation 
process is necessary because innovation in services mostly involves small and 
incremental changes in processes and procedures.  
Factors affecting service innovation have also been investigated. Studies indicate that 
many of the success factors for services, parallel those found for manufacturing 
products (Cooper and de Brentani, 1991; de Brentani, 1989, 1991). These factors 
include strategic focus on innovation (Edvardsson et al., 1995; Johne and Storey, 1998), 
appropriate resource commitment (de Jong and Vermeulen, 2003; Edgett, 1994), 
management support (Martin and Horne, 1995), and a formal new service development 
process (de Brentani, 2001; Edvardsson et al., 2000; Froehle, Roth, Chase and Voss, 
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2000). However, services have some important differences which companies must take 
into account when they pursue service innovation (de Brentani, 2001). Compared to 
product innovation, factors such as having highly trained experts in the company 
(Johne and Harborne, 1985; Sirilli and Evangelista, 1998), the learning environment in 
the company (den Hertog et al., 2003; Herrmann, Tomczak and Befurt, 2006; Sundbo, 
1997), and customer involvement in the service innovation process (Bitner, Brown and 
Meuter, 2000; Herrmann et al., 2006; Martin and Horne, 1995) have been found to be 
more important in service innovation. 
2.3.5 Summary on service innovation studies 
The bulk of the published literature has been concerned with the development of new 
financial services, and it is only in recent years that researchers have begun to address 
issues concerned with the full range of services offered today (Johne and Storey, 1998). 
Miles (2004) points out that many services are highly information-intensive and that 
the service sector is the most concentrated, knowledge-intensive, and IT-interactive 
sector in today’s modern industrial economy. In particular, Knowledge-intensive 
business services (KIBS), especially new technology-based KIBS, are increasingly 
recognized as occupying a dynamic and central position in new knowledge-based 
economies. Because of the differences existing among service firms (Zeithaml et al., 
1985), the previous studies on service innovation may not be applicable to broad KIBS. 
Therefore, further investigation of the topics of innovation, especially service 
innovation in KIBS, is timely and important.  
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2.4 Knowledge-Intensive business services (KIBS) 
2.4.1 KIBS definition, range, and type 
KIBS are private companies or organizations relying heavily on professional 
knowledge, that is, knowledge or expertise related to a specific (technical) discipline or 
(technical) functional domain, and supplying intermediate products and services that 
are knowledge-based (den Hertog, 2000; Miles et al., 1995). Muller (2001) extends 
this definition and defines KIBS as “consultancy” firms in a broad sense. More 
generally, KIBS can be described as “firms performing, mainly for other firms, 
services encompassing a high intellectual value-added” (Muller, 2001: Page 2). In this 
research, we follow the latter definition. KIBS is one of the most dynamic components 
of the services sector in many industrialized countries (Strambach, 2001) and is held to 
play an increasingly dynamic and pivotal role in ‘new’ knowledge-based economies 
(Howells, 2000) as sources of important new technologies, high-quality, high-wage 
employment, and wealth creation (Tether, 2004).   
KIBS can be divided into several business and industrial branches. For instance, 
Leiponen (2006) analyzed the data from a survey of 167 Finnish KIBS firms and 
divided the studied firms into industrial design, advertising, machine & process 
engineering, electrical engineering, management consulting, and R&D services. Wong 
and Singh (2004) studied innovation patterns of KIBS firms in Singapore on the basis 
of a survey of 180 firms, focusing on (1) IT and related services; (2) market research, 
business and management consultancy; (3) architectural, engineering, land surveying, 
and other technical services; and (4) R&D, advertising, publishing, exhibitions and 
conferences.  
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Table 2-5 Two groups on KIBS (adapted from Miles et al., 1995) 
KIBS I: Traditional professional services, liable to be intensive users of new technology (p-KIBS):
   Marketing / Advertising
   Training (other than in new technologies)
   Design (other than that involving new technologies)
   Some financial services (e.g. securities and stock-market-related activities)
   Office services (other than those involving new office equipment, and excluding “physical” services like cleaning)
  Building services (e.g. architecture: surveying; construction engineering; but excluding services involving new IT
equipment such as building energy management system)
   Management consultancy (other than that involving new technologies)
   Accounting and bookkeeping
   Legal services
  Environmental services (not involving new technology, e.g. environmental law; and not based on old technology e.g.
elementary waste disposal services
KIBS II: New Technology-Based KIBS (t-KIBS)
   Computer networks/telematics (e.g. VANs, on-line databases)
   Some telecommunications (especially new business services)
   Software 
   Other computer-related services, e.g. facilities management
   Training in new technologies
   Design involving new office equipment
   Office services (centrally involving new IT equipment such as building energy management systems)
   Management consultancy involving new technologies
   Technical engineering
   Environmental services involving new technology; e.g. remediation; monitoring; scientific/laboratory services
   RandD consultancy and “high-tech boutiques”  
Miles et al. (1995) made a distinction between two groups of KIBS (see Table 2-5). 
The first group consists of traditional professional services that are liable to be 
intensive users of new technology (p-KIBS). The other group is new technology-based 
KIBS (t-KIBS), being considered as services and/or companies that have high-level 
technological and/or other competencies based on a highly educated and motivated 
work-force as well as accumulated special knowledge. The common characteristic for 
both groups is that KIBS rely heavily on the professional knowledge of scientists, 
engineers, and experts of all types. They either supply products which are primary 
sources of information and knowledge to their users or they produce services as 
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intermediary input to knowledge-generating and information-processing activities of 
their clients (Miles et al., 1995). T-KIBS have their own special characteristics when 
compared to some other KIBS sectors and professional services like accounting and 
legal services that include less technology-and innovation-related elements (Gann and 
Salter, 2003). For instance, according to CIS2 research (Eurostat, 2000), t-KIBS, 
including IT related services and technical engineering services, seem to be relatively 
innovative. 
2.4.2 KIBS characteristics 
One of the fundamental characteristics of KIBS is client participation in the production 
of the service. Because of the intangibility of services, uncertainty regarding the 
quality of services often requires close and continuous interaction between clients and 
suppliers (Miles, 1993). A recurring theme in the services innovation literature, 
especially where KIBS are concerned, is the centrality of client participation in both 
production and innovation—often termed ‘co-production’ (Gallouj, 2002; Gallouj and 
Weinstein, 1997).  
Because of the function of consulting (which could be also expressed as a 
problem-solving function) for KIBS (Miles et al., 1995; Muller, 2001), most KIBS 
firms are project-based or use project-oriented thinking to cope with emerging 
properties in production and respond flexibly to changing client needs (Hobday, 2000). 
This project-based nature allows KIBS to have a greater potential to foster innovation 
and promote effective project leadership across the business functions. However, 
project-based organizations are inherently weak in coordinating processes, resources, 
and capabilities across the organization as a whole (Hobday, 2000). 
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Based on semi-structured interviews with business executives from 16 Finnish 
business service firms, Leiponen (2006) found that none of the firms had a permanent 
R&D team or department, but most had some type of a temporary arrangement or a 
rotating team for service development projects. The results also indicate that having a 
permanent R&D unit or team —institutionalized R&D— is important only for 
improving existing services and not for creating new services or generating sales 
revenue from them. However, the relatively low significance of the R&D investment 
level suggests that innovative service firms do not need to be highly R&D intensive 
(Leiponen, 2006). 
To summarize, some common characteristics of KIBS are as follow: 
1. Knowledge-intensive services provided by KIBS for their clients (Miles, 2001; 
Miles et al., 1995; Muller and Zenker, 2001).  
2. Strong customer orientation/interaction (de Brentani, 2001;  Muller and 
Zanker, 2001; Salter and Gann, 2003)  
3. Project-based structure of business activities or project-based thinking 
(Blindenbach-Driessen and van den Ende, 2006; den Hertog, 2000; Gann and 
Salter, 2000) 
4. Investments are more focused on human capital (e.g. high level of staff 
expertise) and technology (for day-to-day R&D), rather than dedicated R&D 
(Gallouj and Weinstein, 1997; Leiponen, 2005) 
2.4.3 KIBS’s role in innovation system 
The increasing importance of knowledge-intensive services constitutes one of the 
characteristics of the raise of the so-called “knowledge economy” (Muller and Zenker, 
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2001). KIBS hold a specific position in innovation systems because “they play a 
two-fold role. Firstly, they act as an external knowledge source and contribute to 
innovations in their client firms and, secondly, KIBS introduce internal innovations, 
provide highly-qualified workplaces, and contribute to economic performance and 
growth” (Muller and Zenker, 2001: Page 1503). In addition, KIBS tend to be very 
IT-intensive, and are thus expected to play a desirable role in shaping economic growth 
through the diffusion of technology (Antonelli, 1998; Katsoulacos and Tsounis, 2000). 
Moreover, they form important intermediaries and nodes in innovation systems and 
may even complement the traditional ‘knowledge infrastructure’ of government labs, 
research organizations and universities (den Hertog, 2000; Miles, 2002). With regard 
to the role of KIBS in regional/national innovation systems, Hauknes (1998) and den 
Hertog (2000) identified it as follows:  
 KIBS as facilitators of innovation when a KIBS firm supports a client firm in its 
innovation process, but the innovation does not originate from this KIBS firm.  
 KIBS as carriers of innovation when a KIBS firm transfers existing innovations 
from one firm or industry to the client firm or industry, but the innovation itself 
does not originate from this particular KIBS firm. 
 KIBS as sources of innovation when a KIBS firm plays a major role in initiating 
and developing innovation in the client firm. 
 KIBS as co-producers of innovation when a KIBS firm co-produces innovation 
with the client firm and the innovation originates from both this KIBS firm and 
the client firm. 
Knowledge-intensive services, especially knowledge-intensive business services 
(KIBS), were identified as particularly important in the creation and distribution of 
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new knowledge and innovation (Antonelli, 1999; Miles et al., 1995). Knowledge flows 
between KIBS and their partners are not unilateral; KIBS acquire knowledge from 
their clients which allows them, in turn, to offer client-specific solutions, but also to 
enhance their own knowledge base (Muller and Zenker, 2001). Through this process, 
KIBS firms enhance the innovation capacities of client firms and obtain stimuli for 
their own innovations (Muller and Zenker, 2001).  
In recent years, there are some studies investigated innovation activities within KIBS 
firms. For instance, Wong and He (2005) compared innovation activities, especially 
technological innovation activities, in manufacturing sectors (371 firms) with KIBS 
firms (181firms) in Singapore. Four manufacturing sectors are covered, including 
electronics, chemicals, precision and process engineering, and transport engineering. 
Three KIBS sectors are covered, including IT and related services, business and 
management consulting, and engineering and technical services. The results indicate 
that KIBS firms create innovation in their own right, rather than solely as adopters and 
users of new technologies. In addition, KIBS firms have higher innovating ratio than 
manufacturing firms.  
Using survey data in Austrian, Tödtling, Lehner, and Trippl (2006), however, found 
that firms in high-tech industry such as pharmaceuticals, medical, and precision & 
optical instruments are more innovate than KIBS firms. KIBS firms are slightly more 
innovation orientation than medium-tech manufacturing firms such as machinery. 
KIBS firms rely more on modification and technology adoption, i.e. new to the firm 
innovation to maintain their competitiveness. The most important knowledge sources 
in KIBS for their innovation are other firms along the value chain, including customers, 
suppliers, and competitors.  
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In a study conducted by Koch and Strotmann (2008), incremental and radical 
innovative activities in 489 young KIBS firms in Germany were investigated. Contrary 
to other studies such as Tödtling, Lehner, and Trippl (2006), they found that only 15% 
firms focused on incremental innovation, the majority of firms (72%) answered that 
they produced also or only radical innovation (Koch and Strotmann, 2008). 
Drawing on an original survey-based firm-level dataset, Corrocher, Cusmano, and 
Morrison (2009) explored innovation patterns across KIBS in Lombardy, Italy. They 
found that innovation processes in KIBS are characterized by intangible output, strong 
user–supplier interaction and customization, ‘high quality labor’ intensity, and 
pervasive usage of ICT.  
The works by Freel (2006) and Amara, Landry, and Doloreux (2009) provide 
important steps in the direction of exploring differences across KIBS.  
Drawing upon data from a sample of 1161 small firms, Freel (2006) compared 
innovation in t-KIBS, p-KIBS, and manufacturing firms. It was found that both p- and 
t-KIBS are innovative when measured by new product/service or process introductions 
(Freel, 2006). Especially it was found that customer cooperation is positively 
associated with innovativeness in manufacturing and p-KIBS firms, but not in t-KIBS 
firms. However, cooperation with supplier and university positively affect 
innovativeness in t-KIBS (Freel, 2006).  
Based on a survey of 1124 small and medium KIBS firms in Canada in nine industries, 
Amara et al. (2009) found that non-technological forms of innovation are important for 
KIBS. In addition, p-KIBS firms innovation differently from t-KIBS firms. P-KIBS 
firms are less likely to innovate in products and in marketing than t-KBIS firms. Even 
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within the t-KIBS sector, innovation patterns are different. The firms operating in 
specialized design services are more likely to introduce strategic, managerial and 
marketing innovations, and less likely to innovate in products than those operating in 
computer system designs and related services. 
2.4.4 Knowledge management and innovation in KIBS 
Service firms today are expected to delight customers with their creativity and 
innovation to achieve competitive advantage (Kandampully, 2002). According to 
Danneels (2002), customer competence gives the firm the ability to serve certain 
customers, whereas technological competence gives the firm the ability to design and 
produce a physical product with certain features. In manufacturing, new product 
development (NPD) is a process of linking technology and customers (Dougherty, 
1992), and new products are the results of various combination of customer and 
technological competences of the firm (Danneels, 2002). Compare to that, the services 
provided by the KIBS firms to their customers are the deliverables to satisfy their 
customers. Thus the new service development (NSD) process could be treated as a 
process of linking technology (or knowledge) and customers, and service innovation 
are the results of various combination of customer and technological competences of 
the firm. No matter in manufacturing companies or service firms, innovation can serve 
to exploit existing or to explore new competences. If customer and technological 
competences are defined as first-order competences involve the tangible and intangible 
resources needed for producing a particular product/service or addressing a certain 
group of customers, second-order competences will be the competence to build 
first-order competences. That is, second-order competences are the ability to identify, 
evaluate, and incorporate new technological and/or customer competences into the 
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firm (Danneels, 2002), which are consistent with the three learning processes 
presented by Lane et al. (2006) and Lichtenthaler (2009) of absorptive capacity, and is 
also quite similar to absorptive capacity definition proposed by Cohen and Levinthal 
(1990). Therefore, in KIBS firms, innovation, especially service innovation, could be 
considered as one the important outcomes of absorptive capacity. In a dynamic world, 
second-order competences, or absorptive capacity, enable a company to renew itself 
through building new first-order competences (Danneels, 2002).  
The literature often stresses the fact that KIBS are involved in interactive learning 
processes both with their customers and with other organizations within the local 
innovation system (Strambach 1998; den Hertog 2000). KIBS provide a useful 
empirical context for exploring the relationships between knowledge management and 
competitive advantage, especially innovation, as the content of the service itself is to 
transfer information, design, or knowledge to the client firm (Miles et al., 1995). 
According to a research report by Organization for Economic Co-operation and 
Development (OECD, 1999), KIBS firms acquire knowledge from clients, suppliers, 
competitors, and universities and research institutes. Since KIBS are seen to produce 
innovation and assist in spreading knowledge in the economy through their close 
relationship with their clients, many KIBS studies have been dominated by concerns 
about the knowledge interactions between KIBS firms and their clients (den Hertog, 
2000; Muller, 2001). 
Exploring the linkages between KIBS and their clients, Strambach (2001) distinguishes 
three main stages in the process of knowledge production (assimilation/transformation) 
and exploitation by KIBS. These three main stages are acquisition of new knowledge, 
knowledge recombination, and interaction process. Figure 2-5 (on next page) 
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illustrates the linkages between KIBS and their client firms in terms of knowledge 
acquisition and exploitation. A process of knowledge recombination takes place within 
KIBS: knowledge gained from interactions with clients is combined with existing 
knowledge, whereby additional knowledge is acquired and new knowledge is 
generated. The acquisition of new knowledge takes place in contact with the client 
firms. This interaction-based generation of knowledge consists mainly of learning by 
trying to solve problems on behalf of the client firms. As a consequence, interactions 
with client firms might enhance KIBS knowledge bases through learning processes 
and lead to new possibilities of interactions. This process is quite similar to the 
absorptive capacity models proposed by researchers such as Cohen and Levinthal 
(1990), Zahra and George (2002), and Todorova and Durisin (2007). The difference is 
that the process mentioned by Strambach (2001) is a loop and the knowledge 
application dimension resides in the client firm as well.  
 
Figure 2-5 Knowledge interaction with clients in KIBS (adapted from Strambach, 2001) 
Due to the lack of suitable data, empirical micro data studies analyzing the role of 
absorptive capacity in the KIBS sector are still missing. One exception is the study 
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conducted by Koch and Strotmann (2008). On the basis of the KIBS Foundation 
Survey 2003, Koch and Strotmann (2008) empirically analyze the important role of a 
firm’s absorptive capacity in young KIBS firms in Germany. In particular, a firm’s 
absorptive capacity consisting of internal capabilities and external linkages of a firm is 
examined (Koch and Strotmann, 2008). This empirical study strongly supports the 
pivotal role of the access to knowledge from external partners in innovation processes. 
The integration of clients and suppliers into R&D processes is an important 
determinant of innovative activity. Particularly when accomplishing radical innovation, 
the access to formal knowledge (from universities etc.) is of major importance. With 
respect to the internal capabilities of the firm, it was found that the professional 
background of the founder(s) is decisive for firm innovation, and both applied 
knowledge and practical experience are of equal importance in the KIBS sector (Koch 
and Strotmann, 2008).  
Recent studies of innovation have pointed to the use of new forms of organization to 
cope with the increasing complexity of production, communication, and technology 
(Hedlund, 1994; Hughes, 1998; Miles, Snow, Mathews, Miles and Coleman, 1997; 
Rycroft and Kash, 1999). These studies suggest that firms, such as KIBS firms, have 
become increasingly reliant upon projects to organize the production of complex 
products and systems. In KIBS, the division of the firm into project and business 
groups requires that firms constructing complex products and systems manage both 
project and business processes. In general, business processes are ongoing and 
repetitive, whereas project processes have a tendency to be temporary and unique 
(Brusoni, Precipe and Salter, 1998; Gann, 1998). Firms usually develop routines in 
their business activities. These routines are made possible by the recurrence and 
frequency of their business activities. Routines can stimulate innovation, providing 
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opportunities for standardization and sustained process improvements. In contrast, 
project processes usually present non-routine features that do not lend themselves 
easily to systematic repetition. This can limit opportunities for process improvement, 
standardization and economies of scale. Under these circumstances, coordination and 
integration of knowledge across organizations is critical for successful project delivery 
(Barlow, 2000). Project-based methods of production have implications for the form of 
cross-sectoral learning, development, and knowledge flows, including feedback, 
learning-by-doing, and learning-by-using. While such learning is generally cumulative, 
the discontinuous and temporary nature of project-based modes of production creates 
problems for rapid assimilation of new knowledge throughout project-based 
organizations (Gann and Salter, 2000). Therefore, the role of traditional modes of 
learning and accumulation of knowledge is now being challenged by the increased 
complexity of project-based organizations (Baark, 2005). Based on empirical data on 
six leading international consulting companies, Ambos and Schlegelmilch (2009) 
presented knowledge management strategies in the consulting project cycle as project 
set-up, gathering knowledge (knowledge acquisition), sharing and creating knowledge 
(knowledge transformation), disseminating knowledge (knowledge exploitation), and 
maintaining knowledge. 
2.4.5 Summary of KIBS studies 
Despite the importance of innovation in KIBS, most of the existing literature on KIBS 
focuses on their agent role to their clients’ innovation process and their contribution to 
the regional or national innovation system; little research has been concerned with 
internal innovation within KIBS firms. The exceptions are Wong and He (2005), Freel 
(2006), Tödtling, Lehner, and Trippl (2006), Koch and Strotmann (2008), and Amara, 
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Landry, and Doloreux (2009). However, their results are not consistent. For instance, 
Wong and He (2005) indicated that KIBS firms have higher innovating ratio than 
manufacturing firms, whereas Tödtling, Lehner, and Trippl (2006) found that KIBS 
firms are less innovate than manufacturing firms in high-tech industry. Tödtling, 
Lehner, and Trippl (2006) found that KIBS firms rely more on incremental innovation, 
whereas Koch and Strotmann (2008) found that radical innovation are dominated in 
KIBS firms. With regards to the difference across KIBS, Freel (2006) and Amara, 
Landry, and Doloreux (2009) found that p-KIBS and t-KIBS innovate differently. In 
addition, non-technological forms of innovation are important for KIBS (Amara, 
Landry, and Doloreux, 2009). However, technological innovation is focused on KIBS 
studies (Wong and He, 2005).  Therefore, a more comprehensive study of innovation 
within KIBS is necessary.  
KIBS research to date is conducted mainly using an innovation perspective, where an 
explicit focus on knowledge processes is not very pronounced (Strambach, 2008). The 
content of the service offered by KIBS is to transfer design or knowledge to the client 
firm and the knowledge process in KIBS is quite similar to the absorptive capacity 
process but in a loop. Empirical studies of absorptive capacity in KIBS are still 
missing except Koch and Strotmann (2008). However, their study of absorptive 
capacity is focus on internal capabilities and external linkages of a firm, rather than 
investigating the dimensions of absorptive capacity. In addition, their data only 
includes relatively young KIBS firms, resulting less heterogeneity with respect to firm 
size, industries, and firm age. KIBS firms are knowledge intensive, and service in 
nature. More than traditional product or service companies, they deal directly in 
knowledge, that is, they “sell” knowledge in the forms of reports, advices, workshops 
etc. Therefore, investigating absorptive capacity and innovation in KIBS, especially 
Chapter 2  Literature Review 
 54
t-KIBS, may shed new light on the absorptive capacity literature.  
2.5 Research gaps and research questions 
Recognizing that competition is increasingly knowledge-based, researchers have 
proposed the concept of absorptive capacity to explain the process through which firms 
learn, develop, and assimilate new knowledge necessary for competitive advantage  
in the fast changing environment. Today, the services sector offers a tremendous 
potential for growth and profitability in many counties. As an important and fast 
growing sector of service, KIBS play a key role in organizational, regional, and 
national innovation systems. Based on the extensive literature review on absorptive 
capacity, service innovation, and knowledge-intensive business services (KIBS), I 
concluded that several important issues have been overlooked.  
Firstly, most studies on absorptive capacity agree that it is a multi-dimensional 
construct including knowledge identification, knowledge acquisition, knowledge 
assimilation / transformation, and knowledge exploitation. These dimensions can be 
related to the process view of absorptive capacity which define absorptive capacity as a 
firm’s ability to utilize external knowledge through the sequential learning processes of 
exploratory (knowledge identification and acquisition), transformative (knowledge 
transformation), and exploitative learning (knowledge exploitation) (Lane et al., 2006; 
Lichtenthaler, 2009). Accordingly, absorptive capacity could be treated as 
‘second-order’ dynamic capabilities to identify, evaluate, and incorporate new 
technological and/or customer competences into the firm (Zollo and Winter, 2000; 
Danneels, 2002).  
Although the dimensions/processes of absorptive capacity have been established in 
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theory, there are very few empirical studies in absorptive capacity, and still fewer have 
examined absorptive capacity directly. For those studied, most tend to identify 
absorptive capacity with knowledge content and operationalize absorptive capacity 
with R&D related proxies (such as R&D intensity or patents). This operationalization 
is problematic since it treats absorptive capacity as a static resource and not as a 
process or capability (Lane et al., 2006). Even if absorptive capacity was treated as a 
process or capability, the four dimensions (or processes) of absorptive capacity (i.e. 
knowledge identification, knowledge acquisition, knowledge transformation, and 
knowledge exploitation) were seldom been measured separately except by Jansen et al. 
(2005) and Jantunen (2005). However, Jansen et al. (2005) use the unit rather than the 
firm as their unit of analysis in banking industry, and Jantunen (2005)’s study was 
more focused on industrial firms. And neither of them considers the dimension of 
knowledge identification, which was an important dimension mentioned by Cohen and 
Levinthal (1990).  
KIBS, especially t-KIBS, occupy a dynamic and central position in ‘new’ 
knowledge-based economies. The content of the service offered by KIBS is to transfer 
design or knowledge to the client firm, and the knowledge process in KIBS is quite 
similar to the absorptive capacity process but in a loop. However, there is no study to 
date investigates the dimensions of absorptive capacity in KIBS. The unique KIBS 
characteristics (i.e. customer-oriented nature, project-based nature, etc.) mean that the 
previous findings on absorptive capacity may not be applicable to KIBS. Therefore, we 
get our research gap 1: 
As an organizational-level and multi-dimensional construct, absorptive 
capacity has seldom been studied empirically in such manners. Especially, 
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there is no such study in KIBS.  
How to address research gap 1 in this study: 
Investigate the different dimensions of absorptive capacity in other industries, 
especially in KIBS, and using firm as the unit of analysis, could further 
generalize the absorptive capacity measurements and findings.  
Secondly, different antecedents and consequences of absorptive capacity were 
identified in the previous studies, but few of them test the antecedents and 
consequences simultaneously except Cohen and Levinthal (1990) and Fosfuri and 
Tribó (2008). However, neither of these studies distinguished the absorptive capacity 
dimensions, and only potential absorptive capacity was considered by Fosfuri and 
Tribó (2008).  
Absorptive capacity offered the emerging resource-based view (RBV) of the firm at 
least one set of firm capabilities that could potentially explain differences in 
competitive advantage (Lane et al., 2006). However, in the literature, only innovation 
had been indicated by many papers as the outcome of absorptive capacity, which is 
only one component of a firm’s competitive advantage (Barney, 1991; Todorova and 
Durisin, 2007; Zahra and George, 2002). As different antecedents may have differing 
effects on the dimensions of absorptive capacity, and the consequence ‘competitive 
advantage’ can be reflected in different ways, we get our research gap 2: 
There are limited studies that analyze the effects of different antecedents on 
each dimension of absorptive capacity. In addition, the consequence of 
absorptive capacity has not been integrally studied. 
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How to address research gap 2 in this study: 
In KIBS, by testing all the antecedents and consequences in one framework, we 
can understand the effect of different antecedents on each dimension of 
absorptive capacity, and also the effect of each dimensions of absorptive 
capacity on each consequence. Therefore, it will help the KIBS firms to 
allocate its resource better 
Thirdly, the contingents mentioned in absorptive capacity construct are mostly in 
theory without any empirical testing except Fosfuri and Tribó (2008). The 
context-dependent characteristics of dynamic capability (Song et al., 2005a; Teece, 
2007) makes environment an important contingent to analyzing the effects of 
absorptive capacity because different environments imply different valuations of 
dynamic capabilities (Eisenhardt and Martin, 2000), but it has been rarely investigated 
(Lane et al, 2006). In addition, in KIBS, as the output of KIBS is its service or solution 
to the customer, the service characteristics (i.e. IHIP) are likely to affect the 
relationships in the absorptive capacity framework. But this had never been studied. 
Therefore, our research gap 3 is:  
Empirical studies on contingents are limited; especially the understanding of 
environmental influences on absorptive capacity is insufficient. This constraints 
our understanding of the moderating effects in the absorptive capacity construct 
in general. In particular, in KIBS, the possible operationalized contingents, e.g. 
the IHIP characteristics, have never been investigated.  
How to address research gap 3 in this study: 
Operationalizing the contingents will facilitate the examination of the 
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moderating effects in different settings. This would help understand how 
certain (relative) levels of absorptive capacity may contribute to achieving 
various levels of consequences. For instance, using environmental turbulence 
as a contingent to analyze the effects of absorptive capacity will contribute to 
valuation of dynamic capabilities in turbulent settings. Using IHIP 
characteristics as contingents may shed new light on the absorptive capacity 
literature in KIBS.  
Therefore, we raise the following research questions to address the research gaps: 
How does knowledge affect competitive advantage in KIBS? 
The research question can be decomposed into three sub-questions: 
1. How does prior knowledge and external knowledge sourcing affect different 
dimensions of absorptive capacity in KIBS?  
2. How do different dimensions of absorptive capacity affect competitive 
advantage (in the form of innovation and strategic flexibility) in KIBS? Which 
dimension is more critical? 
3. What are the possible contingents in the above relationships and how will they 
moderate the above relationships?  
Therefore, our research is targeted at validating and complementing the framework of 
absorptive capacity in the context of KIBS and tries to explore the possible contingents. 
Our conceptual framework is shown as follow in Figure 2-6 (next page). To some 
extent, our conceptual framework is quite similar for firms outside KIBS setting. 
However, our main objective is not to investigate whether the framework is the same 
or not, rather, we want to operationalize the framework and to find out which 
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dimension of absorptive capacity is more critical for a firm to gain competitive 
advantage, and how the operationalized contingents affect the above relationships in 
KIBS settings. In addition, our framework could enrich Teece’s (2007) dynamic 
capacity research in two ways: (1) Absorptive capacity is a ‘second’ order dynamic 
capability, investigating absorptive capacity could be treated as investigating dynamic 
capability from a different aspect. Therefore, such study could shed light on the 
dynamic capability research; and (2) Similar to innovation, strategic flexibility is also 
very important for firms to address the rapidly changing environment. Including 
strategic flexibility as one component of competitive advantage could make the 
dynamic capacity research more comprehensive. 
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CHAPTER 3 Theory and Hypotheses 
3.1 Introduction 
The objective of this chapter is to answer the research questions raised in the literature 
review regarding both direct effects and moderating effects in the absorptive capacity 
construct. The hypotheses were developed based on the literature review and 
complemented by the exploratory interviews. The hypotheses on the direct effects are 
related to the relationships between knowledge sources, absorptive capacity, and 
competitive advantage in KIBS. The hypotheses on the moderating effects involve two 
groups of contingents, one group for the effects of IHIP characteristics, the other for 
the effects of environmental turbulence. 
3.2 Exploratory interviews 
Based on the comprehensive literature review, three exploratory interviews have been 
conducted to understand knowledge management process and competitive advantage, 
especially service innovation, in KIBS. There are three objectives for conducting these 
interviews. Firstly, the interviews allow us to analyze whether the understanding in the 
literature reflects the insights offered by the interviewees, i.e. the insight from an 
industry perspective (Edmondson and McManus, 2007). Secondly, we use the 
interviews to confirm some of the findings from the literature, such as the service 
innovation provided, competitive advantage, and external knowledge sources. And 
thirdly, the interviews serve as a complementary resource for hypotheses development.  
In the current study, we developed our hypotheses based on literature review and case 
studies (interviews) as it helps both prior research and our research situation build on 
each other rather than play a mutually exclusive role. This is consistent with some 
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previous studies, such as Mingers (2001), Tiwana and Bush (2005), Chai and Xin 
(2006), and Lichtenthaler and Ernst (2009). 
All of these exploratory case studies were conducted in technology and engineering 
consultancies (TECs) in Singapore. According to Miles et al. (1995), TECs belong to 
the new technology-based KIBS (t-KIBS). We choose this sub-sector of KIBS because 
of its strong knowledge-intensive nature and the importance of service innovation as a 
competitive advantage within this sector. In addition, there is little previous research 
on the detailed aspects related to innovation within this particular sector.  
A series of semi-structured face-to-face interviews were conducted for each company. 
Each interview took approximately one and a half to over two hours and was taped. 
The questions were about their competitive advantage in the industry, sources of 
knowledge for this competitive advantage, the service innovation type and process in 
the company, as well as enablers and barriers to service innovation. Table 3-1 (next 
page) summarizes the profiles of the companies and the interviewees from the three 
studied organizations. 
The interviewed companies were very interested in the topic and they clearly indicated 
in the interviews that their competitive advantage arise from innovation. According to 
the interviewees, their companies want to be more innovative and strive to retain or 
even increase their competitive advantage. All of them could distinguish their service 
innovation into product, process, and organization, which is to some extent consistent 
with the research conducted by Sirilli and Evangelista (1998), who found that the 
majority of companies can distinguish product and process innovation in services. 
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Other data from the
Company
Senior Staff Consultant –P1 Newsletter
(process improvement) 21-Sep-06 Project profile
Product/service brochure
Senior Consultant –P2 Technical paper
 (software) 21-Sep-06 Case studies
Associate principal –P1 Newsletter
(consulting) 12-Sep-06 Annual report
Client magazine
Vice president –P2 Project profiles
 (Eng and Project implementation) 12-Sep-06 Case studies
Director –P1 Newsletter






















With regards to the content analysis of the interviews’ results, we check the frequency 
counts of the important points, as shown in Table 3-2 (next page). 
Two of the interviewed companies have a standard service innovation process, which 
is largely similar to the process identified in previous studies (Alam, 2002; Gruner and 
Homburg, 2000; Johne and Storey, 1998; Kelly and Story, 2000; Scheuing and Johnson, 
1989). In particular, the service innovation process in the two interviewed TECs is 
similar to the engineering design problem-solving process which evolves through a 
series of iterative and overlapping phases: problem identification, development of 
different conceptual solutions, designing a favoured solution, and working out details 
of the physical artefact (Hacker, 1997). 
Knowledge is very important in KIBS firms. In addition to the knowledge within the 
companies, the interviewees revealed that external source of knowledge, is also 
important to these companies. All of the interviewed companies mentioned clients and 
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suppliers as important sources of knowledge for their innovation. Besides that, one 
mentioned competitors, and one mentioned universities and research institutes as 
important sources of knowledge for their innovation, which is in line with the literature 
(OECD, 1999). In addition, their relationship with clients is closer than before 
(mentioned by P1, company A). Below are some of the comments in relation to the 
sources of knowledge and innovation from the interviewees.  
Table 3-2 Content analysis of the interviews—frequency counts of important points 
Company
Key points
Product innovation P2(1) P1(1); P2(1) N/A 3
Process innovation P1(1) P1(1); P2(1) P1(1) 4
Organizational innovation P1(1); P2(1) P1(1) P1(1) 4
Idea generation P1(1); P2(1) N/A P1(1) 3
Idea development P1(1); P2(1) N/A P1(1) 3
Idea revision/validation P1(1) N/A P1(1) 2
Implementation P1(1); P2(1) N/A P1(1) 3
test N/A N/A P1(1) 1
Capital excellence P1(1) N/A N/A 1
Technical excellence/competence P1(1) P1(1); P2(1) P1(1) 4
HRM excellence P1(1) N/A N/A 1
Innovation P1(1); P2(1) P1(1); P2(1) P1(1) 5
Flexible regulation N/A P1(1); P2(1) N/A 2
Flexible solution P2(1) N/A P1(1) 2
Diversity knowledge base P1(1); P2(1) P1(1) N/A 3
Clients P1(1); P2(1) P1(1); P2(1) P1(1) 5
Suppliers P1(1); P2(1) P2(1) P1(1) 4
Competitors N/A P1(1) N/A 1
Research institute and university N/A N/A P1(1) 1
Relevant forum/seminar P1(1); P2(1) N/A P1(1) 3
Data base for market and technology P(2) P1(1); P2(1) N/A 3
Standard process to provide
products/services P(1) N/A N/A 1
Training P1(1); P2(1) N/A P1(1) 3
Cross-functional team, no R&D
department P1(1); P2(1) N/A N/A 2
Team rotation, no R&D department N/A N/A P(1) 1
Have R&D center and R&D institute N/A P1(1); P2(1) N/A 2
















A (2) B (2) C (1) Total count
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According to P2 in Company A, clients are the main sources of their innovation:  
“Our best innovation comes from our work with clients. These days we increasingly 
have to bring suppliers to complement the knowledge that we do not have.” (P2, 
Company A) 
P2 in Company B listed suppliers as their main sources of knowledge and innovation: 
“We serve very conservative, forest industry companies. They rely on existing 
technologies. New knowledge and innovation comes especially from the equipment 
suppliers. ” (P2, Company B) 
According to P1 in Company C, universities are their sources of knowledge for 
specific topics:  
“Normally we have some kind of partnership with academics here such as NTU and 
NUS sometimes to very specific topics for which there is no known solution.” (P1, 
Company C) 
Consistent with Klevorick, Levin, Nelson and Winter (1995) who found that firms 
access information through industrial fairs, exhibitions, and professional conferences, 
two of our interviewed companies listed seminar/forum as their external source of 
knowledge for service innovation. With regard to how to acquire external knowledge, 
mechanisms such as collaboration, partnership, alliance, acquisition, and joint venture 
were mentioned.  
According to P1 in company A:  
“Most organizations in western countries we served are relatively mature; their 
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concern is the human behaviour side of the business. We acquired Company X which 
has professional on human resource management to expand our knowledge. We have 
to be allied with the clients.” (P1, Company A) 
From the interview with P1 in Company B, collaboration, acquisition, and joint 
venture were mentioned as external knowledge sourcing methods:  
“We collaborate with competitors. We take over companies specializing in a wide 
range of services. In China, we have a joint venture with a design institute so that both 
traditional and new knowledge can be used. ” (P1, Company B) 
Different from others, P1 in Company C indicated partnership with academics as their 
external knowledge sourcing and problem solving method: 
“When we encounter a very challenging/difficult problem, there are two ways to solve 
it: one is institution from university, another way is from suppliers. We decide on the 
type of partnership with the academics in institution or manufacturers.” (P1, Company 
C) 
There is no R&D department in two of the interviewed companies, which is consistent 
with the KIBS characteristics in the literature (Gallouj and Weinstein, 1997; Leiponen, 
2005). However, one of the interviewed companies has both a R&D centre (in its 
headquarters) and a R&D institute (a joint venture in China). After checking the 
background information of this company, we found that the existence of the R&D 
centre/institute is mainly due to the industry in which it is operating. The highly 
specialized and traditional nature of this industry makes it difficult for a leading 
company to access information externally as their own are the most experienced ones 
in the industry. To some extent, it implies that, in different industries, the relative 
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importance of external knowledge on innovation should be different.   
Some knowledge management practices have been conducted in the interviewed 
companies. For instance, the documentation of past projects, a standard process to 
provide products/services, an easily accessible and comprehensive technical and 
market database, and regular training are all mentioned.  
P1 in Company A indicated standard process and regular training in their knowledge 
management practices: 
“We have a standard process to produce products/service, and it applies to all the 
clients. We have regular training to help to implement innovative techniques.” (P1, 
Company A) 
Compared to that, a database was mentioned by P1 in Company B: 
“We have a technical database of practically all the *** in the world, which helps to 
give technology and market advice. This is unique when compared to the competitors. 
There is also a big database for market data that is standardized throughout the 
company.”  (P1, Company B) 
Similar to P1 in Company A, training was also listed by P1 in Company C:  
“We have training, especially in the last few years when the building industry was in a 
severe recession.”  (P1, Company C) 
Preliminary findings from these exploratory case studies are summarized in Table 3-3 
(next page). Most of the findings in our exploratory case studies are consistent with the 
findings in the existing literature, such as the service innovation type, process, and 
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sources of knowledge for service innovation. Most innovation is customer-oriented, 
based on project. However, one conflicting finding is that KIBS firms may need to 
have a R&D centre due to knowledge specificity or the nature of the industry. These 
findings support the need for further study of the influences of multiple sources of 
knowledge on service innovation in KIBS. 
Table 3-3 Preliminary findings 
Company A Company B Company C
Product—simulation model/package,
improvement on client interface for
software;
Product—new IT tools, new range of
service; Product—N/A
Process—combine delivery phases
Process—new ways to delivery service
(use mobile phone for installation
registrations)
Process—quick delivery
Organization—joint venture, move to
different industry, new type of contract with
clients, alliance with clients and suppliers
Organization—establish design institute





Determine objective, set target, idea
generation, idea development and revision,
implementation
Not mentioned by the interviewees





Capital excellence, technical excellence,
HRM excellence
Technical competence (special
knowledge and experience), diversity






Documentation of past projects, standard
process to provide products/services,
training
Comprehensive and standardized
technical and market data base Training
R&D No R&D department, use cross-functionalgeographic team to deal with each project Have R&D center, R&D institute









Own insight to the market force, clients,
suppliers, relevant forum
Clients, suppliers, competitors, market
trend, technology trend
 
3.3 Working definition of knowledge sources, competitive advantage and the 
dimensions of absorptive capacity 
Knowledge is the most important resource in KIBS, and the absorptive capacity in 
KIBS hinges on what they know and what they learn from. Therefore in current study, 
we choose prior related knowledge and external knowledge sourcing as the two 
antecedents of absorptive capacity. To avoid the conceptual overlap of these two 
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antecedents, we define the prior related knowledge as the knowledge within the 
company currently, or in the past three years,, including substantial, technical 
knowledge, basic skills, shared language, and the awareness of what knowledge the 
organization already possesses, as well as where and how it is used (Cohen and 
Levinthal, 1990; Lane et al., 2006). External knowledge sourcing refers to the 
frequency and diversity of sourcing knowledge that resides outside the company 
currently, or in the past three years outside the company (Yli-Renko, Autio, and 
Sapienza, 2001).  
With regards to consequences of absorptive capacity, based on Barney’s (1991) study, 
the two most important ways for a firm to achieve competitive advantage are 
innovation and strategic flexibility. According to Zahra and George (2002), a firm’s 
competitive advantage can be reflected from strategic flexibility, innovation, and 
financial performance. Now many industries face a highly dynamic business 
environment that is fiercely competitive, with increasingly global competition, 
changing customer requirements, and rapidly shortening technology cycles (Byrd, 
2001). Under such conditions, competitive advantage is not just a function of how well 
a company plays by the existing rules of the game. More importantly, it depends on the 
firm’s ability to change those rules radically (Javalgi, Whipple, Ghosh, and Young, 
2005), which is consistent with the concept of innovation and strategic flexibility. 
Although competitive advantage is not equal to innovation and strategic flexibility, 
innovation and strategic flexibility are essential components for building competitive 
advantage. Therefore in this study, we consider innovation and strategic flexibility as 
the two components building a firm’s competitive advantage. In particular, strategic 
flexibility is the organizational ability to manage economic and political risks by 
promptly responding in a proactive or reactive manner to market threats and 
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opportunities (Grewal and Tansuhaj, 2001). Innovation in this study is the activity that 
incorporates ideas and knowledge into new or existing services/products in order to 
satisfy customer demands (de Jong and Vermeulen, 2003). 
Different dimensions of absorptive capacity have been explained in the literature 
review chapter. In short, absorptive capacity is a multi-dimensional construct normally 
involving knowledge identification, acquisition, assimilation/transformation, and 
exploitation (Cohen and Levinthal, 1990; Jantunen 2005; Lane et al., 2006; Rowley et 
al., 2000; Szulanski, 1996; Todorava and Durisin, 2007; van den Bosch et al., 1999; 
Zahra and George, 2002). In this study, we treat the absorptive capacity construct as a 
process with four dimensions. Three dimensions are based on previous definitions: 
knowledge identification, acquisition, and exploitation (detailed definitions are 
presented in the literature review chapter). With regard to the dimension of knowledge 
assimilation/transformation, in the literature knowledge assimilation refers to the firm’s 
routines and processes that allow it to analyze process, interpret, and understand the 
information obtained from external sources (Szulanski, 1996; Zahra and George, 2002). 
However knowledge transformation denotes a firm’s capability to develop and refine 
the routines that facilitate combining existing knowledge with newly acquired and 
assimilated knowledge (Zahra and George, 2002). As mentioned earlier, the only 
difference is that assimilation refers to knowledge that an organization can interpret 
and comprehend using the existing cognitive structures, while transformation 
emphasizes the need for the reframing and changing of the existing knowledge 
structures. It is clear that both of them emphasize the organization’s ability to 
understand, interpret, transform, and integrate their knowledge. Therefore, in this study 
we combine them as one dimension and label it ‘knowledge transformation’. It is 
defined as the firm’s routines and processes that allow it to understand, interpret, and 
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transform external acquired knowledge and integrate it with the existing knowledge 
base.  
3.4 Hypotheses on direct effects 
The absorptive capacity construct in previous studies (e.g. see Figure 2-1 and 2-2 in 
Chapter 2) considered the four dimensions of absorptive capacity as a process. In order 
to contribute to competitive advantage, knowledge must go through the whole process. 
In KIBS setting, however, the process may not be necessary as KIBS firms are 
knowledge intensive, and service in nature. More than traditional product or service 
companies, they deal directly in knowledge, that is, they “sell” knowledge in the forms 
of reports, advices, workshops etc.  It is also for this reason that the “integrated” 
nature of knowledge identification, acquisition, transformation, and exploitation, while 
certainly valid in the traditional setting, may be less applicable here. In manufacturing 
firms, maybe it is necessary for knowledge to go through the whole process to create 
value. However, in KIBS settings such as engineering consulting firms, only 
identifying the knowledge is enough to create value. Therefore, we accept the process, 
i.e. the relationships between the absorptive dimensions. However, these relationships 
are not our focus. We believe in KIBS setting, the four dimensions of absorptive 
capacity can affect innovation and strategic flexibility directly, without going through 
the whole process. Consequently, in the current study, we focus on the direct effects 
from the antecedents (prior related knowledge and external knowledge sourcing) to the 
four dimensions of absorptive capacity (knowledge identification, knowledge 
acquisition, knowledge transformation, and knowledge exploitation), and the direct 
effects from these dimensions of absorptive capacity to the two dimensions of 
competitive advantage (innovation and strategic flexibility). 
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3.4.1 Knowledge and its impact on absorptive capacity 
Internal knowledge and absorptive capacity 
Absorptive capacity is critical to a firm’s innovative capability and is largely a function 
of the firm’s level of prior related knowledge (Cohen and Levinthal, 1990). Prior 
related knowledge is important as it shapes the filters through which the organization 
differentiates between more vs. less relevant signals, and also because it determines the 
organization’s ability to internally transforms the more valued signals (Cohen and 
Levinthal, 1990). In their study, Cohen and Levinthal (1990) suggested that a firm’s 
prior knowledge must meet two criteria to make it relevant enough to facilitate 
understanding and valuing new external knowledge. First, it must possess some 
amount of prior knowledge basic to the new knowledge. Basic knowledge refers to a 
general understanding of the traditions and techniques upon which a discipline is based. 
Second, some fraction of the knowledge must be ‘fairly diverse to permit effective, 
creative utilization of the new knowledge’ (Cohen and Levinthal, 1990: Page 136). 
From the above argument, it is clear that in order to identify, acquire, transform, and 
exploit new external knowledge, a firm should have similar basic knowledge but also 
some different specialized knowledge to go along with it.  
Diverse knowledge structures inside an organization can support explorative learning 
(McGrath, 2001) and increase the prospect that new external knowledge will be related 
to existing knowledge (Jansen et al., 2005). When individuals have diverse knowledge, 
they are better able to identify meaningful relationships between new and existing 
information and to develop new connections between types of knowledge that 
otherwise appear to be unrelated. Thus this increases the ability to identify the value of 
new external knowledge. Based on survey data in seven European countries, 
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Caloghirou, Kastelli, and Tsakanikas (2004) found that existing knowledge base 
increase a firm’s ability to search and recognize new knowledge.  
Experience is another type of internal prior related knowledge. Experience with 
knowledge search is related to the experiential learning an organization has 
accumulated through prior innovation activity. Experience affects both the locus of 
search and the ability to identify new knowledge (Szulanski, 1996). 
Therefore, from the literature we arrive at the following hypothesis: 
H1a: Internal prior related knowledge is positively associated with knowledge 
identification. 
Bower and Hilgard (1981: Page 424) suggest that the breadth of categories into which 
prior knowledge is organized, the differentiation of those categories, and the linkages 
across them permit individuals to make sense of and, in turn, to acquire new external 
knowledge. For instance, functional background diversity contributes to a diversity of 
information collected from the environment (Sutcliffe, 1994). 
An organization’s capacity will depend on the capacities of its individual members. To 
this extent, the ability of a firm to acquire external knowledge will build on the breadth 
and diversity of knowledge possessed by the individuals in the firm. By extending 
Bower and Hilgard’s (1981) point from individual to organization, we therefore 
hypothesize that:  
H1b: Internal prior related knowledge is positively associated with knowledge 
acquisition. 
An organization’s pre-existing knowledge is an important initial condition for the 
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interpretation of new knowledge (Turner and Makhija, 2006). An individual’s learning 
is greatest when the new knowledge is related to the individual’s existing knowledge 
structure (Bower and Hilgard, 1981), and this can also be applied at the firm level, 
according to Cohen and Levinthal (1990). In addition, if a firm wants to learn valuable 
knowledge developed by another firm, the firm’s ability to internalize that knowledge 
is greater when the two firms’ knowledge-processing systems are similar (Lane and 
Lubatkin, 1998). The well-designed rules and procedures that capture prior 
experiences may facilitate valuing, searching, and transforming new external 
knowledge (Adler and Borys, 1996). KIBS firms can accrue productivity gains by 
codifying processes (developed from prior experience) to complete routine tasks. 
While the projects themselves are unique, the processes employed across projects are 
typically the same (Boone, Ganeshan and Hicks, 2008). These codified formal routines 
not only help KIBS firms to facilitate communication, but also allow them to access 
tacit knowledge from their employees. These routines synthesize insights from past 
projects to create ‘new’ knowledge, which can be used in the anticipation of future 
service requests (Skyrme and Amidon, 1997).  
Knowledge transformation also reflects the capability of maintaining external acquired 
and assimilated knowledge and reactivating this knowledge (Lane et al., 2006; Marsh 
and Stock, 2006). Firms must actively manage knowledge retention to keep external 
acquired and assimilated knowledge ‘alive’ to avoid losing skills and routines (Lane et 
al., 2006; Marsh and Stock, 2006). To successfully retain knowledge, firms need 
sufficient prior related knowledge (Marsh and Stock, 2006; Teece, 2007). The more 
prior related knowledge a firm has, the easier it is for it to reactivate additional 
knowledge (Garud and Nayyar, 1994). Therefore, from the literature we hypothesize 
that: 
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H1c: Internal prior related knowledge is positively associated with knowledge 
transformation. 
The internal prior related knowledge is the prerequisite of using knowledge as it 
includes the awareness of what knowledge the organization already possesses, as well 
as where and how it is used (Cohen and Levinthal, 1990; Lane et al., 2006). Such 
awareness may increases employees’ ability to identify opportunities for the 
exploitation of new external knowledge (Cohen and Levinthal, 1990; Matusik and Hill, 
1998). In particular in KIBS firms, through job rotation - the commonly used 
mechanism - the employees can enhance their awareness of knowledge and skills in 
other functional areas within a unit (Campion, Cheraskin and Stevens, 1994). Such 
increased awareness can enhance the cross-functional interface which in turn 
contributes to the ability to overcome differences, interpret issues, and build 
understanding about new external knowledge (Daft and Lengel, 1986). Thus, Harabi 
(1995) and Klevorick et al. (1995) argue that only those firms with a critical mass of 
prior related knowledge are able to use the knowledge that exists in their environment. 
Therefore, we hypothesize from the literature that:  
H1d: Internal prior related knowledge is positively associated with knowledge 
exploitation. 
External knowledge and absorptive capacity 
Since developing internal knowledge is limited in scope and can lead to myopic 
behavior (Lev, Fiegenbaum, and Shoham, 2009), a firm’s prior related knowledge may 
not be always adequate for solving complex problems. In such situation, individuals or 
firms may need external knowledge sourcing to complement their own (Nonaka and 
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Takeuchi, 1995). Through intense and repeated interactions with external sources, the 
firm can have a better understanding of not only the technology and industry trend, but 
also the ever changing customer needs. Such understanding will in turn facilitate a 
firm’s ability to recognize and evaluate external knowledge and, hence, enhance the 
capacity of knowledge acquisition (Yli-Renko et al., 2001). For instance, Cockburn 
and Henderson (1998) show that the ability to maintain close relationship with the 
scientific community is a key factor in driving a firm’s ability to recognize upstream 
research and findings. In the context of cooperation with other organizations, the 
individuals in different organizations interact with each other. These interactions are 
considered critical for knowledge acquisition as these interactions establish knowledge 
flow channels (Nonaka, 1994; Nonaka and Takeuchi, 1995). In service sectors, it has 
been found that suppliers of equipment, materials, and components are very important 
sources of knowledge acquisition (Sirilli and Evangelista, 1998). Therefore we 
hypothesize from the literature that:  
H2a: External knowledge sourcing is positively associated with knowledge 
identification. 
H2b: External knowledge sourcing is positively associated with knowledge 
acquisition. 
With access to external knowledge, a firm may expand its learning opportunities and 
aid in knowledge transformation development (Dyer and Singh, 1998; Zahra, Ireland, 
and Hitt, 2000). Within an organization, cross-functional interfaces are beneficial to 
integrating diverse knowledge components and to creating a desirable amount of 
redundancy within units (Cohen and Levinthal, 1990; Daft and Lengel, 1986). 
Expanding this to the inter-organization level, interaction with external knowledge 
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sources will help employees rethink the systematic nature of existing products/services 
and revisit the ways in which components are integrated (Henderson and Cockburn, 
1994). This enables employees to combine existing knowledge and newly acquired 
knowledge. Therefore, interaction with external knowledge sources can increase 
transformation capacity. For instance, van der Bij, Song and Weggeman (2003) found a 
positive association between lead user and supplier networks and the transformation of 
technological knowledge in an innovation context. Thus we hypothesize from the 
literature:  
H2c: External knowledge sourcing is positively associated with knowledge 
transformation. 
Utilization of knowledge depends on the frequency and density of interactions with 
knowledge sources (Caloghirou et al., 2004). According to Cohen and Levinthal 
(1990), the degree to which outside knowledge is targeted to the focal firm’s needs, 
will influence the ease of knowledge exploitation. The reason is that the more 
experience the firm and outside parties have in solving similar types of problems, the 
easier it will be for the firm to find commercial applications for the newly acquired and 
transformed knowledge. Therefore, by involving different parties such as clients and 
suppliers in the problem solving process when dealing with the project, a firm can 
enhance its ability for knowledge exploitation. The arguments above from the literature 
can be summarized as: 
H2d: External knowledge sourcing is positively associated with knowledge 
exploitation. 
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3.4.2 Absorptive capacity and its impact on competitive advantage 
As competition becomes more knowledge-based, a firm must have the ability to value 
and acquire external knowledge, to develop a thorough understanding of its own 
knowledge and the newly acquired knowledge, and to transform the new knowledge 
and use it to achieve competitive advantage (Cohen and Levinthal, 1990; Kogut and 
Zander, 1992; Kusunoki, Nonaka and Nagata, 1998; Lane and Lubatkin, 1998; Spender, 
1996).  
Knowledge identification and competitive advantage 
By definition, knowledge identification refers to a firm’s capability in identifying new 
technological knowledge and industrial trends (Rowley et al., 2000). This is crucial for 
the survival and innovation of the firm. For instance, firms need to find out trends and 
changes in consumers’ needs in order to design products and services that will satisfy 
and, if possible, exceed those customers’ expectations (Haro-Domínguez, 
Arias-Aranda, Lloréns-Montes, and Moreno, 2007). The capability to recognize the 
value of new external knowledge is not automatic (Todorova and Durisin, 2007). Firms 
exposed to the same amount of external knowledge flows might not derive equal 
benefits, because they differ in their ability to identify such flows (Beaudry and 
Breschi, 2003; Giuliani and Bell, 2005). For instance, it was found that firms may not 
properly assess the value of new external knowledge when it is not relevant to the 
current demand (Christensen and Bower, 1996). Therefore, the ability to identify 
industrial trends is very important as it helps the firm to accurately predict future 
demand and, in turn, enhances the firm’s ability to identify the value of new external 
knowledge by not just evaluating it based on the current knowledge base 
(Leonard-Barton, 1992). With such ability a firm can be innovative and promptly 
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respond to new opportunities (Grewal and Tansuhaj, 2001). A high level of knowledge 
identification capability helps firm sustain superior performance based on first mover 
advantages, strategic flexibility, and responsiveness to customers (Hamel, 1991; 
Leonard-Barton, 1992; Zahra and George, 2002). Therefore, from the literature we 
hypothesize that:  
H3a: Knowledge identification is positively related to innovation. 
H3b: Knowledge identification is positively related to strategic flexibility. 
Knowledge acquisition and competitive advantage 
Knowledge acquisition focuses on the intensity and speed of a firm’s effort to gather 
external knowledge. Firms are increasingly relying on knowledge acquired externally 
to facilitate the development of their own capabilities (Hitt, Hoskisson, Ireland and 
Harrison, 1991; Lane and Lubatkin, 1998) and to avoid ‘lock-out effects’ and 
‘competency traps (Leonard-Barton, 1992; Zahra and George, 2002). A firm can 
expand and renew its knowledge base by acquiring external knowledge (Henderson 
and Cockburn, 1996; Narasimhan, Rajiv, and Dutta, 2006). By enhancing the breadth 
and depth of the relation-specific knowledge available to the firm, the potential for 
new innovative combinations will increase (Yli-Renko et al., 2001). In addition, 
greater depth of knowledge, especially knowledge acquired via interactions with 
customers, will increase the firm’s ability to conceive and realize significant product 
differentiation (Zahra et al., 2000). In KIBS firms, such types of differentiation can 
help firms to achieve customer satisfaction through innovative solutions (from the 
interviews). In technology-based firms, it has been found that firms can produce a 
greater number of new products, develop greater technological distinctiveness, and 
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achieve lower overall costs by acquiring greater external market and technological 
knowledge (Yli-Renko et al., 2001).  
Therefore, based on the literature review and complemented by the interviews, we 
hypothesize that: 
H4a: Knowledge acquisition is positively related to innovation. 
Rather than full-scale investment in specific resources within the firm, firms may 
acquire outside resources that “allow preferential access to future opportunities,” 
which are often referred to as real options (Bowman and Hurry, 1993: 762). Real 
options present the firm with a greater variety of future opportunities to alter existing 
capabilities or to create new ones while containing the downside risk and costs of 
doing so to only the loss of the initial investment in the option (McGrath and Nerker, 
2004). Therefore, acquiring real options allows the firm to be flexible while limiting 
the cost of that flexibility (McGrath and Nerker, 2004). 
Knowledge acquisitions can also help firms to create value by combining resources, 
sharing knowledge, increasing speed in the market and accessing foreign markets (Doz, 
2004). The diversified knowledge base can speed up the firm’s response to external 
changes and opportunities, e.g. they may enhance new product development speed 
through reduced development cycles (Yli-Renko et al., 2001). According to Grant and 
Baden-Fuller (1995), by using ‘learning alliance’ to acquire external knowledge, a firm 
can minimize its exposure to technological uncertainties. Thus, it will have a more 
flexible strategy when dealing with risk as it enables the firm to develop rapidly and to 
deploy commercial technologies and products (Narula, 2001). Therefore, from the 
above argument from literature, knowledge acquisition contributes to strategic 
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flexibility and we hypothesize the following:     
H4b: Knowledge acquisition is positively related to strategic flexibility. 
Knowledge transformation and competitive advantage 
In the current study, knowledge transformation refers to the firm’s routines and 
processes that allow it to understand, interpret, and transform external acquired 
knowledge and integrate this knowledge with its existing knowledge base. Knowledge 
transformation is very important for innovation (Leonard-Barton, 1992; Moorman and 
Miner, 1997). From a resource-based view, the purpose of organizational learning 
mainly concerns knowledge accumulation tasks. However, from a knowledge-based 
view, the challenge for companies is not just to acquire and accumulate knowledge 
bases, but also to integrate them in order to improve their innovative performance 
(Ahuja and Katila, 2001; Child, Faulkner and Pitkethly, 2001; Haspeslagh and Jemison, 
1991). As mentioned by Grant (1996a), the critical source of competitive advantage is 
knowledge transformation rather than knowledge itself.  
KIBS firms become increasingly reliant on projects to organize the production of 
complex products and systems (from the interviews). The management of innovation is 
thus complicated by the discontinuous nature of project-based production in which there 
are often broken learning and feedback loops (Gann and Salter, 2000). In addition, 
project-based firms need to manage innovation and uncertainty across organizational 
boundaries and within networks of interdependent suppliers, customers, and regulatory 
bodies. Therefore, there is a need to understand, interpret, and integrate information 
from different parties, such as suppliers and clients (Gann and Salter, 2000). When 
innovative activities require different types of scientific and technological knowledge, 
Chapter 3  Theory and Hypotheses 
 81
firms have to mix internal competencies, knowledge and experience with external 
sources of knowledge (Teece, 1986).  
In project-based firms, integrating the experiences of projects into continuous business 
processes in order to ensure the coherence of the organization is critical for success 
(Gann and Salter, 2000). Project processes have a tendency to be temporary and unique 
(Brusoni et al., 1998; Gann, 1998), presenting non-routine features that do not easily 
lead to systematic repetition. This may limit opportunities for process improvement, 
standardization, and economies of scale. But research on project-based innovation 
suggests that, although each project may be unique, many projects share similar 
characteristics (Bessant and Sapsed, 2003). Organizations that can improve the 
integration of knowledge created in prior projects can improve their new product 
development performance (Marsh and Stock, 2006). For instance, through codification 
and transformation, firms can develop electronic document systems that extract and 
store the critical features of existing business solutions in a way that allows for fast and 
effective use by other teams (Darr, Argote and Epple, 1995; Ofek and Sarvary, 2001; 
and also from the interviews). Investigating post-acquisition performance, Barney 
(1986) found that a firm’s ability to integrate and transform the acquired firm’s 
knowledge base into its own knowledge base creates sustainable competitive 
advantage. A long tradition of research in technology suggests that new innovative 
outputs are often the result of recombining existing elements of knowledge into new 
syntheses (Henderson and Clark, 1990; Kogut and Zander, 1992; Tushman and 
Rosenkopf, 1992; Utterback, 1994). Therefore, based on literature review and 
complemented by the interviews, we hypothesize that:  
H5a: Knowledge transformation is positively related to innovation. 
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Similarly, by improving the integration of knowledge created in prior projects, a firm 
can also facilitate communication between people so that a consultant spends less time 
and effort tracking down relevant colleagues (Ofek and Sarvary, 2001). These 
mechanisms can help a KIBS firm to be more efficient in dealing with uncertainty in a 
new environment or facing new customers. Consequently, this enhances the firm’s 
ability to respond promptly to market threats and opportunities. By contrast, if the 
routine tasks from projects are not codified or current teams cannot locate or access 
past projects that may aid the current project, the cumulative knowledge stock will be 
less useful (Boone et al., 2008).  
In some situations, the acquired or codified knowledge has to be maintained for years 
in the firm until it is finally applied in new products (March, 1991; Rothaermel and 
Deeds, 2004). Along with maintaining knowledge, firms should continually evaluate 
their knowledge as cataloguing the knowledge facilitates an overview of a firm’s 
knowledge (Levinthal and March, 1993; Marsh and Stock, 2006). Otherwise, 
knowledge may not be used although it is maintained because the company does not 
know what it actually knows (Lichtenthaler, 2008). Firms continuously interpret and 
codify knowledge may flexibly adapt to environmental changes and avoid core 
rigidities by maintaining a large knowledge base (Teece, 2007) and with a clear 
overview of its own knowledge. In summary, knowledge transformation contributes to 
strategic flexibility. Therefore, we hypothesize from the literature that:  
H5b: Knowledge transformation is positively related to strategic flexibility. 
Knowledge exploitation and competitive advantage 
Knowledge exploitation reflects a firm’s ability to harvest and incorporate knowledge 
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into its operations (Jantunen 2005; van den Bosch et al., 1999; Zahra and George, 
2002), and it is crucial for innovation (Fosfuri and Tribó, 2008). Firms with a high 
level of knowledge exploitation capability may achieve superior performance by using 
external acquired knowledge in innovation processes (Zahra and George, 2002). In 
other words, organizations that can make full use of their collective expertise and 
knowledge are likely to be more innovative, efficient, and effective in the marketplace 
(Argote, 1999; Grant, 1996a; Wernerfelt, 1984). Exploitation of current knowledge 
encourages learning-by-doing. The pitfall is that this type of learning increases the 
rigidity of the firm (Kogut and Kulatilaka, 2001). Learning-by-doing leads to 
cumulative and incremental improvement. Techniques of mass production are 
expressed in well-understood routines that couple technology and people through 
well-known organizational principles or work (Kogut and Kulatilaka, 2001). Therefore, 
a firm might rationally preserve its way of doing things because it has become so good 
at doing the (now) wrong thing. This consequence has been labelled as “core 
incompetence” by Dougherty (1995) and as the “competency trap” by March (1991). 
Therefore, the ability to exploit the new possible combinations of current knowledge 
and capabilities with new externally acquired knowledge becomes very important to a 
firm. Such ability can help a firm to actively create new ideas in response to customer 
needs and a changing market. Using survey data from Finnish companies engaged in 
R&D in different industries (food products, forest/paper, chemicals, metal products, 
electronics, services, ICT), Jantunen (2005) found that knowledge exploitation 
positively affects innovative performance. In summary, by combining current assets 
with new ones, a firm is able to reduce the risk of falsely choosing new capabilities 
(Kogut and Kulatilaka, 2001). Based on the statements above from the literature, we 
hypothesize the following: 
Chapter 3  Theory and Hypotheses 
 84
H6a: Knowledge exploitation is positively related to innovation. 
H6b: Knowledge exploitation is positively related to strategic flexibility. 
3.5 Hypotheses on moderating effects 
3.5.1 Moderating effects of IHIP 
As described in the literature review chapter, intangibility means a service cannot be 
seen or touched like goods; heterogeneity means a service does not have a standard 
outcome due to the ‘human factor’ involved; inseparability refers to the fact that 
production and consumption of a service happen simultaneously; and perishability 
means a service does not last and, as a result of this, cannot be stored. All of these 
make services distinguishable from physical goods. As the output of KIBS is its 
service or solution to the customer, the service characteristics (i.e. IHIP) are likely to 
affect the relationship between knowledge source and absorptive capacity, and between 
absorptive capacity and competitive advantage. 
3.5.1.1 The moderating effects of intangibility   
Most services contain a mix of tangible and intangible attributes that constitute a 
service package (Chase, Aquilano and Jocobs, 1998). The degree of intangibility will, 
however, differ between services provided by different companies. Even in the same 
kind of service, such as KIBS, the services or solutions can have different levels of 
intangibility (den Hertog, 2000). The solutions can be very concrete and tangible, for 
instance when the services delivered are software programs, written reports, or 
drawings of design. In other cases, they could be very hard to pinpoint, for instance 
when the services delivered are the implications of processes for improving 
performance. Such an intangibility nature may affect the relationship between 
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knowledge source and absorptive capacity, and between absorptive capacity and 
competitive advantage.  
In KIBS firms, work is divided between a few members, with different backgrounds, 
who work closely together on a shared task. The intangible character of the service 
solutions provided by the firm makes it more difficult to come to a common 
understanding between these members due to their different backgrounds (Vermeulen, 
2005). Under such circumstances, the individual’s prior experiences and familiarity 
with similar projects could provide a base from which the people with different 
backgrounds can communicate with each other, and also new knowledge can be 
understood more easily (Turner and Makhija, 2006). Therefore, they can acquire 
external useful knowledge more actively and relate such knowledge to the firm’s 
operation to use it. In particular when the service solutions provided by KIBS firms are 
in a higher level of intangibility, more tacit knowledge might be involved to get such a 
solution. Due to the difficulty in articulating or expressing tacit knowledge, more tacit 
knowledge involved will aggravate the difficulty of communication among the 
members with different backgrounds. Therefore, in such situations, more prior related 
knowledge will be needed to facilitate communication, to understand and acquire new 
knowledge, and to use new knowledge. Hence, we based on literature hypothesize that: 
H7a: Greater solution intangibility will strengthen the positive relationship 
between prior related knowledge and knowledge acquisition. 
H7b: Greater solution intangibility will strengthen the positive relationship 
between prior related knowledge and knowledge exploitation. 
In t-KIBS firms, the process of applying engineering knowledge through consulting 
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projects involves several phases including bidding, conceptual design, detailed 
engineering, and supervision and management of construction. Overall, t-KIBS firms 
require higher levels of interaction with clients (Malhotra and Morris, 2009). However, 
intangible nature of the service makes long distance trade more difficult than for other 
goods (de Jong, Bruins, Dolfsma, and Meijaard, 2003). As such, the more intangible 
the solutions are, the more tacit knowledge might be involved, the more difficult for 
interaction between t-KIBS firms and their clients, the less frequent interaction can be 
made, and the less knowledge can be acquired externally, which finally leads to less 
external knowledge can be applied in the t-KIBS firms. Therefore, the positive 
relationship between external knowledge sourcing on knowledge acquisition and 
knowledge exploitation will decrease. Thus, we hypothesize based on literature that: 
H7c: Greater solution intangibility will weaken the positive relationship 
between external knowledge sourcing and knowledge acquisition. 
H7d: Greater solution intangibility will weaken the positive relationship 
between external knowledge sourcing and knowledge exploitation. 
Similarly, the more intangible the solutions, the more tacit knowledge are involved, the 
more requirements needed to codify such knowledge to innovate, which may lead to 
the more important role of knowledge transformation on innovation. Therefore, we 
hypothesize that: 
H7e: Greater solution intangibility will strengthen the positive relationship 
between knowledge transformation and innovation. 
3.5.1.2 The moderating effects of heterogeneity   
In the case of standardized service solutions, service delivery is relatively independent 
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of individual employees, and services can be more easily replicated for different clients 
or in different branches (Leiponen, 2006). However, due to the close interaction 
between production and consumption of service, a large part of innovation activities in 
the service sector are oriented to the adaptation-customisation of the service (de 
Brentani, 1991; Sirilli and Evangelista, 1998), which is the heterogeneity of service. 
Heterogeneity means that service does not have a standard outcome, it differs from 
customer to customer (Langeard et al., 1981).  
Because of heterogeneity, unlike in goods, customers’ demand of services is often 
unique, including both the uniqueness of the customer to be serviced and uniqueness of 
the desired outcome (Larsson and Bowen, 1989). Particularly in the case of 
professional services, such as KIBS, every innovation project is necessarily customised 
in terms of size, scope, activities, and deliverables to meet the specific business goals 
and constraints of each client (from the interviews). Even where services are replicated 
from one client to another, the marketing of services requires the development of close 
(i.e., customised) relationships with each client (Morris and Empson, 1998). The 
services provided by t-KIBS firms are extremely heterogeneous as these firms focus 
not only on price/cost competition, but also on service quality and differentiation 
(Corrocher et al., 2009). For instance, in architectural engineering, two clients asking 
for the same service will have different solutions depending on the context and client 
requirements (Boone et al., 2008).With such a wide range of unique customer demands, 
many such service providers have very little specific information before a project 
begins. Because companies cannot have expertise in all areas, the more unique the 
customer demand, (i.e. the more heterogeneous the solution), the more interactions 
with external knowledge sources will be needed to create such a solution. This will 
lead to the more important role of external knowledge sourcing on knowledge 
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exploitation. Therefore, based on literature and complemented by the interviews we 
hypothesize that: 
H8a: Greater solution heterogeneity will strengthen the positive relationship 
between external knowledge sourcing and knowledge exploitation. 
Strategic flexibility emphasizes answering to the unique needs of consumers (Allen 
and Pantzalis, 1996). Because the knowledge needed to meet the specific customer 
needs may not be useful for other situations, in order to respond quickly, the firm may 
choose not to codify or formalize such knowledge from a specific customer for further 
use. As indicated by Abbott and Banerji (2003), specialized developed routines that 
work well in one situation may not be appropriate in another situation. Therefore, the 
positive relationship between knowledge transformation and strategic flexibility might 
be mitigated by the heterogeneity of the solutions. Consequently, we hypothesize that:  
H8b: Greater solution heterogeneity will weaken the positive relationship 
between knowledge transformation and strategic flexibility. 
3.5.1.3 The moderating effects of inseparability   
Within a service industry, most services provided are produced with the customer. The 
use of the service occurs simultaneously with its production (Bowen and Ford, 2002), 
and this appears more relevant in the case of KIBS (Barras 1990; Gadrey and Gallouj 
1998; Sundbo and Gallouj 2000). The extent to which the customer is involved in the 
provision of the service varies broadly, from the service being carried out on behalf of 
the customer by the KIBS firm, to the service being carried out by the customer with 
the facilities or the equipment of the KIBS firm (Tether, Hipp, and Miles, 2001). When 
the projects are complex, long-term, or the main solutions are more like processes 
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(from the interviews), this will be the first case, i.e. the services provided comes 
mainly from the KIBS firm. In such situations, more interaction with external 
knowledge sources, especially customers, will facilitate knowledge exploitation to get 
the solution. Therefore, based on literature review and the exploratory interviews we 
hypothesize that: 
H9a Greater solution inseparability will strengthen the positive relationship 
between external knowledge sourcing and knowledge exploitation. 
Due to the frequent and close interactions with customers, the positive effect of 
knowledge acquisition on innovation will increase. This is because through such 
interactions, the knowledge acquired will be more specific and in depth (from the 
interviews). This will be helpful in obtaining innovative solutions for specific projects. 
In addition, through such interactions, the unsatisfactory parts can be detected and 
revised quickly. Consequently, although not tested on a full scale, the success rate of 
such innovative solutions will increase. Therefore, mainly based on the interviews, we 
hypothesize that: 
H9b: Greater solution inseparability will strengthen the positive relationship 
between knowledge acquisition and innovation. 
In addition, through such frequent and close interactions, even tacit knowledge could 
be acquired. In order to innovate, the company may allocate less time for knowledge 
codification and formalization to save time. Therefore, the positive effect of 
knowledge transformation on innovation may decrease. Thus:  
H9c: Greater solution inseparability will weaken the positive relationship 
between knowledge transformation and innovation. 
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3.5.1.4 The moderating effects of perishability   
Perishability means service does not last, thus it cannot be stored (Lovelock, 1984). 
Therefore, a service that is valuable to customers can only be consumed when it is 
currently available. In addition, if the quantity exceeds the customers’ demand, the 
unconsumed part cannot be stored, rather, it will be lost. In order to satisfy customers 
and avoid a waste of resources, the ability to predict future demand is important as it 
can help the firm to prepare the service in advance. To achieve this, industrial and 
technological trends and historical status of the relevant industry may be the most 
important reference for a firm, which are knowledge within the company. Therefore, 
less integration of external knowledge will be required and may lead to a decrease of 
the positive relationship between external knowledge sourcing and knowledge 
exploitation. Hence, we hypothesize that: 
H10a: Greater solution perishability will weaken the positive relationship 
between external knowledge sourcing and knowledge exploitation. 
If there is no appropriate prediction of future demands, identifying market 
opportunities and meaningful relationships between new and existing knowledge are 
very important as these can help the firm make a quick response to the market and 
meet the customers’ requirement as soon as possible. Therefore, the contribution of 
knowledge identification to strategic flexibility will increase. Thus, we hypothesize 
that: 
H10b: Greater solution perishability will strengthen the positive relationship 
between knowledge identification and strategic flexibility. 
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3.5.2 The moderating effects of environmental turbulence 
Environmental turbulence refers to the rate of change and the amount of uncertainty in 
a firm’s external environment (Baum and Wally, 2003; Dess and Beard, 1984); it 
includes market turbulence, technological turbulence, and competitive intensity 
(Jansen, van den Bosch and Volberda, 2006; Jaworski and Kohli, 1993; Kessler and 
Chakrabarti, 1996; Kohli and Jaworski, 1990).  
Environmental turbulence may affect the value of knowledge as knowledge stock 
depreciates with time (Benkard, 2000; Darr et al., 1995; Epple, Argote and Murphy, 
1996). Knowledge in a given period is likely to lose its value as it becomes irrelevant 
in subsequent periods. According to Glazer and Weiss (1993), in industries 
characterized by high turbulence, the value of knowledge tends to depreciate faster 
because of the high-levels of inter-period uncertainty. Researchers agree that in a more 
turbulent environment a firm’s stock of knowledge needs to be upgraded continually 
lest it become obsolete (Matusik and Hill, 1998). For instance, external knowledge 
sourcing is a more critical activity in dynamic environments characterized by rapid 
technological change (Madhok, 1997). In high competitive environments, firms focus 
more on learning about competitors (Han, Kim, and Srivastava, 1998). 
Professional service firms compete on the basis of their domain expertise, and 
depreciation of knowledge stock can potentially endanger the competitive advantage of 
these firms (Boone et al., 2008). Therefore, external knowledge sourcing contributes 
more to knowledge acquisition to reduce the probability of knowledge depreciation, 
and so based on the literature we hypothesize that: 
H11a: Under conditions of high environmental turbulence, the positive 
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relationship between external knowledge sourcing and knowledge 
acquisition is strengthened.  
Strategy research suggests that firms facing turbulent environments must innovate to 
succeed (Kessler and Chakrabarti, 1996). Turbulent environments make current 
products and services obsolete, requiring new ones be developed (Jansen et al., 2005; 
Mascitelli, 2000; Sorensen and Stuart, 2000). To minimize the threat of obsolescence, 
organizational units need to introduce radical innovations that depart from existing 
products, services, and markets (Zahra, 1996). Previous research results suggest that 
organizational units operating in more turbulent environments increase their 
performance by pursuing radical innovations (Jansen et al., 2006). The degree of 
innovation reflects the extent of new knowledge embedded in an innovation (Dewar 
and Dutton, 1986; Ettlie, 1983). By definition, the more innovative a new product is, 
the more creativity will be needed, and the more new knowledge goes into its 
development. In addition, the more innovative the new project/service is, the less 
likely that the objectives can be spelled out in detailed specifications, simply because it 
is more difficult to anticipate all of the needs and possible interactions in a radically 
new product or process (Leonard and Sensiper, 1998), which implies the more 
important role of tacit knowledge. Acquiring and integrating external new knowledge 
takes time and tacit knowledge is difficult to acquire externally. Therefore, the more 
innovative the product is, the greater the need for different kinds of expertise (Chi, 
Glazer and Farr, 1988), especially experienced experts with tacit knowledge from 
within the firm.  
From another perspective, experienced experts with diversified technical knowledge 
base within the firm expand the firm’s opportunities to innovate by re-combining 
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existing knowledge itself and re-combing existing knowledge with the externally 
acquired knowledge (Fleming, 2001; Fleming and Sorenson, 2001). This diversified 
prior knowledge also broadens the number of design alternatives available to manage 
potential environmental changes (Thomke, 1997). Under turbulent environment, those 
firms with diversified technical knowledge are able to reframe problems and overcome 
competence traps (Levitt and March, 1988). Therefore, prior related knowledge and 
experience can be better adapted and applied in new situations, and the likelihood that 
new approaches are adopted and exploited increases (Cohen and Levinthal, 1990; Scott 
and Pascoe, 1987). 
Based on the statement above from the literature, diversified prior related knowledge 
may contribute more to knowledge exploitation under turbulent environment. Hence, 
we hypothesize that:  
H11b: Under conditions of high environmental turbulence, the positive 
relationship between prior related knowledge and knowledge exploitation 
is strengthened.  
The greater the environmental turbulence, the greater the difficulty in decision making, 
and the greater the knowledge-processing is required for innovation (Haleblian and 
Finkelstein, 1993). New knowledge is often cumulatively generated from existing 
knowledge (Kogut and Zander, 1992; Walsh and Ungson, 1991). This path dependent 
development suggests that knowledge retention becomes more important as 
environmental turbulence increases (Helfat, Finkelstein, Mitchell, Peteraf, Singh, 
Teece, and Winter, 2007; Lichtenthaler, 2009; Marsh and Stock, 2006). As a result, in 
turbulent environment, the requirement to interpret, codify, and retain externally 
acquired knowledge and adopt routines/strategies/structures to respond to 
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environmental change becomes more important for innovation (Van den Bosch et al., 
1999). 
Knowledge transformed from previous projects will contribute more to innovation in a 
more turbulent environment. This is because in turbulent environments a quick 
response to change is important. With the knowledge obtained from previous 
experiences, a firm can quickly find the relevant resources needed and find out 
whether they are available, thus using them quickly to provide solutions to clients, 
which may be innovative solution. Therefore, we hypothesize that: 
H11c: Under conditions of high environmental turbulence, the positive 
relationship between knowledge transformation and innovation is 
strengthened.  
Similar to the reasoning of H11b, a more turbulent environment favours more 
innovation, especially radical innovation (Jansen et al., 2006; Kessler and Chakrabarti, 
1996). Innovation requires the application of existing knowledge and externally 
acquired knowledge, which is knowledge exploitation. It is essential for capturing 
value from external knowledge, and it is particularly important in turbulent 
environments (Zahra and George, 2002) as firms applied externally acquired 
knowledge more actively. Therefore, in turbulent environments, the greater 
requirements for innovation will increase the important role of knowledge exploitation. 
Thus, we hypothesize based on literature that: 
H11d: Under conditions of high environmental turbulence, the positive 
relationship between knowledge exploitation and innovation is 
strengthened.  
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Dynamic capabilities logic suggests that the need for knowledge exploitation is 
particularly high in turbulent environments, which rapidly make current products 
obsolete (Eisenhardt and Martin, 2000; Teece, 2007). A turbulent environment brings 
higher uncertainty. When technology is changing rapidly, uncertainty will exist over 
the future knowledge requirements of a product/service (Grant and Baden-Fuller, 
1995). If a company can predict these requirements and identify opportunities to fulfill 
them, it can respond to this change promptly once it happens. In highly turbulent 
environments, firms often actively acquire external knowledge because they are unable 
to internally respond to all technological and market developments (Cassiman and 
Veugelers, 2006), and they also need to keep track of the industry and to decrease the 
possibility of knowledge depreciation. Thus, the tasks of recognizing and acquiring 
external knowledge become central success determinants (Zahra and George, 2002). 
As mentioned by Daft and Lengel (1986), knowledge acquisition is required to reduce 
uncertainty and risk by responding quickly when uncertainty is high. Especially, under 
conditions of uncertainty, acquiring some resources as real options pragmatically 
increases the firm’s range of viable responses to environmental change in the form of 
opportunities and threats (McGrath and Nerker, 2004). Resources as options provide 
the flexibility needed for the firm to respond to expected (high competitive rivalry) 
and/or substantial (introduction of a new technology) environmental change (Sirmon et 
al., 2007). For instance, by acquiring knowledge externally, firms can react to, or even 
pre-empt, competitors’ initiatives. Therefore, a more turbulent environment will favour 
a firm’s capability to identify new external knowledge and acquire it, which will then 
facilitate the firm’s capability to respond quickly to change by creating new products 
and meeting the needs of the emerging markets (Jansen et al., 2006; Levinthal and 
March, 1993). Therefore, based on the literature we hypothesize that:  
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H11e: Under conditions of high environmental turbulence, the positive 
relationship between knowledge identification and strategic flexibility is 
strengthened.  
H11f: Under conditions of high environmental turbulence, the positive 
relationship between knowledge acquisition and strategic flexibility is 
strengthened.  
3.6 Summary 
Concerning the relationships between knowledge sources, absorptive capacity, and 
competitive advantage in KIBS, we propose hypotheses on both direct effects and 
moderating effects in this chapter. In particular, for the direct effects, we first 
hypothesized that internal prior related knowledge and external knowledge sourcing 
can positively and directly affect the four dimensions of absorptive capacity, namely 
knowledge identification, knowledge acquisition, knowledge transformation, and 
knowledge exploitation. Next, we hypothesized that the four dimensions of absorptive 
capacity positively and directly affect the two dimensions of competitive advantage, 
namely innovation and strategic flexibility. For the moderating effects, we hypothesize 
that the relationships in absorptive capacity constructs could be moderated by the four 
commonly accepted service characteristics, i.e. intangibility (I), heterogeneity (H), 
inseparability (I), and perishability (P). Also, the above direct effects can be moderated 
by environmental turbulence.  
Figure 3-1 (on next page) presents the research framework about all the hypotheses.  
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CHAPTER 4 Survey Instrument Development and Implementation 
4.1 Introduction 
Based on the comprehensive literature review and further supported by the findings of 
our exploratory interviews, a set of hypotheses were developed in the previous chapter. 
In this chapter, the quantitative methodology adopted for testing these hypotheses will 
be explained. Firstly, we explain how we operationalize the theoretical framework with 
measurable item, and how these items are adapted from the mainstream literature for 
our research objectives. Secondly, we elaborate on the process of our questionnaire 
design. And finally, we describe the target population we chose in our study and the 
procedures we took to conduct the survey.  
4.2 Measures 
The unit of analysis in this study was the firm. By searching the literature for the 
relevant measurements for each of the constructs, a pool of items was identified. When 
no relevant measurements were available, new ones were specifically developed for 
this study. In order to increase reliability, multiple items were used wherever necessary. 
Most measures used in this study were adapted from existing scales and used a 7-point 
Likert scale (1 = strongly disagree with the statement, to 7 = strongly agree with the 
statement). The measures will be described in detail in the following paragraphs.  
4.2.1 Measures: key model variables 
Outcome variables 
Competitive advantage (CA) is the main focus and the only dependent variable of this 
study. Based on Barney’s (1991) study, the two most important ways for a firm to 
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achieve competitive advantage are innovation and strategic flexibility. Firms that are 
good at identifying and acquiring knowledge achieve competitive advantage through 
strategic flexibility, while firms that are good at transforming and exploiting 
knowledge achieve competitive advantage through innovation and product 
development (Zahra and George, 2002). Therefore, Barney’s (1991) and Zahra and 
George’s (2002) view on competitive advantage are favourable in this study, and both 
strategic flexibility and innovation are considered.  
The scales of strategic flexibility (SF) were adapted from Grewal and Tansuhaj (2001). 
With regard to innovation (INNO), among others, patent data is often used as a proxy 
of firm’s innovativeness or innovation (Ahuja, 2000; Shan, Walker and Kogut, 1994). 
However, patent data is not appropriate in our study as our target respondent 
companies are knowledge intensive business services firms. Because of the 
intangibility of most services and the importance of clients’ participation in producing 
the service, patents are not as commonly applied in KIBS firms as in manufacturing 
companies. Another way of measuring innovation is by directly asking for the number 
of new product innovations (Tsai, 2001; Tsai and Ghoshal, 1998). However, this is not 
suitable for the current study as this measure confounds innovativeness with 
firm-specific attributes such as size and the industry sector it operates in. Therefore, we 
chose self-reported data as our measurement for innovation and the scales were 
adapted from Wang (2007) and Zaheer and Bell (2005). 
Independent variables 
In this study, the independent variables are the prior related knowledge and external 
knowledge. Prior related knowledge (KPRI) refers to the related knowledge within the 
company, including substantial technical knowledge, basic skills, shared language, and 
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the awareness of what knowledge the organization already possesses, as well as where 
and how it is used (Cohen and Levinthal, 1990; Lane et al., 2006). Based on definition 
and literature, self-developed scales were used to capture prior related knowledge in 
the current study. External knowledge sourcing (KEXT) refers to the diversity and 
frequency of sourcing knowledge that resides outside the company (Yli-Renko et al., 
2001). Summarizing the external knowledge sources mentioned in the literature 
(Cohen and Levinthal, 1990; Fosfuri and Tribó, 2008), the following sources are 
included in our questionnaire: (1) suppliers, (2) clients, (3) competitors, (4) universities 
and research institutions, and (5) conferences, exhibitions, and specialized journals. 
Following Yli-Renko et al. (2001), we use diversity and frequency to measure external 
knowledge sourcing in this study. Diversity (KEXT_DI) was calculated based on the 
sum number of external knowledge sources. Frequency (KEXT_FR) was calculated 
based on the average score for all external knowledge sources according to the 
question “We regularly visit **”.  
Absorptive capacity variables 
As indicated in Chapter 3, four dimensions of the absorptive capacity construct are 
included. They are knowledge identification (KI), knowledge acquisition (KAC), 
knowledge transformation (KT), and knowledge exploitation (KE). The measurement 
scales for knowledge identification (KI) were adapted from Rowley et al. (2000), and 
the scales for knowledge acquisition (KAC) and knowledge exploitation (KE) were 
adapted from Jansen et al. (2005) and Jantunen (2005). One difference is that, in our 
construct, we only use “knowledge transformation”. In the questionnaire we measured 
both knowledge transformation and knowledge assimilation by adapting the scales 
from Jansen et al. (2005) and Jantunen (2005). By doing so, we can maximally use the 
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existing measurement scales and also test whether these two dimensions can be 
combined into one. 
4.2.2 Measures: moderating variables 
Measures on IHIP characteristics 
All of the four characteristics, i.e. intangibility, heterogeneity, inseparability, and 
perishability, were measured using self-developed questions based on the definitions 
and literature review. The scales for intangibility (INT) were designed based on the 
definition and literature from Bateson (1979) and Laroche, Bergeron, and Goutaland 
(2001). Questions for heterogeneity (HET) were derived from de Brentani (1991), 
Langeard et al. (1981), and Sirilli and Evangelista (1998). Measurements for 
inseparability (INS) were developed from Grönroos (2000). Lastly, scales for 
perishability (PER) were based on studies by Lovelock (1984) and Fitzsimmons and 
Fitzsimmons (2004).  
Measures on environmental turbulence 
Three aspects of environmental turbulence were included in our study: competitive 
intensity, market turbulence, and technological turbulence (Jaworski and Kohli, 1993; 
Kohli and Jasorski, 1990).  
Competitive intensity (COMP) denotes the degree of competition a firm faces (Grewal 
and Tansuhaj, 2001). Market turbulence (MT) refers to the extent to which the 
composition and preference of an organization’s customers tended to change over time 
(Jaworski and Kohli, 1993; Kohli and Jasorski, 1990). Technological turbulence (TT) 
is the rate of technological change, i.e. the extent to which technology in an industry is 
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in a state of flux (Jaworski and Kohli, 1993; Kohli and Jasorski, 1990). We adapted the 
scales from Jaworski and Kohli (1993), Kohli and Jasorski (1990), Jantunen (2005), 
and Song, van der Bij and Weggeman (2005) to measure the degree of competitive 
intensity, market turbulence, and technological turbulence. 
4.2.3 Measures: control variables 
Two control variables were introduced in this study, firm size (SIZE) and firm age 
(AGE). Firm size was measured by the number of full-time employees in the company 
and firm age was measured by the number of years that the company have been 
established (Warren et al., 2002). 
We control for a company’s size because of its potential impact on innovation (Yeoh 
and Roth, 1999) and access to external sources (Mosakowski, 1991). Larger firms may 
have more resources (Jansen et al., 2005). Larger firms with both breadth and depth of 
personnel can support the firms to gain competitive advantage thanks to the larger 
number and greater variety of specialists. In addition, larger firms have more 
functional departments and resources to conduct environmental spanning, which will 
help larger firms to identify technological trends and acquire external knowledge. 
However, it may be more difficult for larger firms to leverage transferred knowledge to 
other colleagues. We also control for age because established firms have more access 
to external sources (Mosakowski, 1991) and are more frequently engaged in 
innovation and patenting (Deeds and Hill, 1996). Firms that have been established for 
a longer time may have an advantage in identifying and transforming knowledge as 
firms can accumulate both specialized and diverse knowledge over the years.  
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4.2.4 Summary of measures 
All the detailed measurement items are summarized in Table 4-1. As suggested by 
Churchill (1979), the domain of each construct was clearly defined, followed by 
measurement items, its corresponding code, reference and original source, as shown in 
Table A-1 in the questionnaire roadmap (in Appendix A). A full version of 
questionnaire in English can be found in Appendix B.  
4.3 Questionnaire design 
4.3.1 Questionnaire structure 
The questionnaire consists of five sections with 22 groups of questions (see Appendix 
B). The first section consists of 5 groups of questions and is about statements on 
absorptive capacity. The second section is about statements on moderating variables, 
i.e. IHIP characteristics and environment turbulence, and consists of 7 groups of 
questions. Section III consists of 2 groups of questions and it is about statements on 
competitive advantage. The statements on prior related knowledge and external 
knowledge sources are listed in section VI and consist of 7 groups of questions. The 
last section is designed to get background information about the organization, such as 
industry, firm size, firm age, innovation type, etc. 
Following Forza (2002) and Tull and Hawkins (1987), question content, question 
wording, response format, and physical characteristics of the questionnaire were 
considered in our questionnaire design. In the question content, we tried to assure that 
the respondents would be willing to answer honestly. To achieve this, personal 
information was not required for all questions. The respondent profile which required 
personal information was optional and only included the designated recipient in the 
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company. For question wording and response format, we wanted to make sure that our 
questionnaire could be easily read and understood, as well as encourage the 
respondents to give more information in a shorter time. As such, except for some 
semi-open questions about additional information on external knowledge sources and 
industry, all other questions were close-ended. Some question wording was designed in 
a reverse order as suggested by Dillman (2007) to increase the reliability and validity 
of the answers to our questions. 
4.3.2 Pre-test of the questionnaire 
To examine the accuracy of the wordings and conceptual validity of the items, as well 
as to estimate the time needed to complete the questionnaire, a pre-test was conducted. 
A preliminary draft of the questionnaire was sent to a panel of academics and 
practitioners in Singapore, Netherlands, and Finland to check for ease of use and 
understanding of the measurement items. These reviews helped to refine a number of 
the items. The revised questionnaire was then sent to two experienced R&D managers 
in the Netherlands to check for clarity and appropriateness. Given the limitation of the 
sample size of such a pre-test, the purpose was not to validate the measurement 
instruments. Rather, we aimed to resolve practical issues in the industries and to expect 
a better response rate and more accurate answers. Based on the feedback obtained from 
the participants, some items were eliminated and others were modified. The English 
version questionnaire was finalized using the results of the pretests. 
4.3.3 Translation issues of the questionnaire 
The survey was conducted in Finland as there are over 6000 engineering firms in the 
country. Although English education in north European countries is relatively high, it 
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was suggested that we translate the questionnaire into Finnish to increase response rate. 
Therefore, ensuring consistency between different versions of the questionnaire is 
necessary (Mullen, 1995; Singh, 1995). A panel of Finnish professional translators 
translated the finalized English version questionnaire into Finnish. Then, the Finnish 
version of the questionnaire was reviewed by a Finnish researcher experienced in our 
topic. The purpose of the translation and review was to ensure two things: (1) the 
Finnish translation reflected the exact meaning of the original English questionnaire 
and there were no obvious deviations from the original construct definitions and item 
development; and (2) the wording of the Finnish version was fluent and easy for 
industrial practitioners to understand and answer. The Finnish version of the 
questionnaire was finalized using the results of the translation and review. 
4.4 Survey implementation 
4.4.1 Target population 
A web survey method was adopted in the current study. The survey was carried out in 
Finland because Finland belongs to small advanced economy and it is strongly 
dependent on innovation, and also because of the availability of data. Locating the 
study in Finland may get more accurate information because of the active participation 
of the people in north European countries and their familiarity of the content. We do 
not have any specific reason to believe that nationality might bias the results in a 
predictable direction. 
Our sampling frame consisted of 1682 companies in the Profinder B2B company list in 
Finland. Based on standard industrial classification (SIC) code, the targeted categories 
covered are: (72) computer and related activities (including hardware consultancy 
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(721), software consultancy (722), data processing (723), and data base activities 
(724)); (73) research and development; and (74) other business activities (including 
engineering consultancy (741403), architectural & engineering activities and other 
technical services (742), and technical testing and analysis (743)). 
For our research objective, we focused on managerial staff in R&D and business 
development as we wanted to assure that most of our respondents would be familiar 
with our topic and the knowledge management practices in their companies. However, 
due to the availability of data in the Profinder B2B database, we could not find all 
relevant managerial staff email addresses for all of the above companies. For the 
companies without email addresses for managerial staff, we sent emails to consultants 
and engineers based on data availability. For each company, we used multiple 
respondents when possible. 
4.4.2 Survey implementation 
Our survey design is based on Dillman’s (2007) tailored design method for internet 
surveys. To increase the response rate, personalized invitations (Dear [Frist name]) 
were sent. We sent individual, not bulk, emails to the recipients as receiving a bulk 
email (i.e., one sent to multiple recipients at once) is an immediate sign to individual 
recipients that they are unimportant. In addition, we made sure that all of the invitation 
emails were delivered to the recipients’ inboxes early in the morning to increase 
response rate.  
In the first invitation letter, we clearly stated what was being asked of respondents, 
why they were selected, what they survey was about, and how they could contact us to 
get their questions answered. We also stated that the data would be kept strictly 
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confidential. At the end of the invitation letter, a link to access the internet survey was 
provided. In the design settings, an automatic ‘thank you’ email was sent to those who 
responded. As the optimal timing sequence for web surveys has not been determined 
yet (Dillman, Smyth and Christian, 2009), we followed the tempo of mail surveys. 
Three weeks after the first invitation email, a first reminder email was sent to all of the 
recipients who had not yet replied. In this first reminder letter, a similar message as 
found in the invitation letter was included. Three weeks after the first reminder letter, a 
second reminder letter was sent to companies that had already replied in order to 
increase the multiple response rates. No incentives were provided to participants for 
filling in this survey. However, if they requested it, we promised to send a summary of 
our research findings when it became available. 
4.5 Summary 
Measures of each construct were discussed in this chapter. While the measures were 
drawn from literature wherever possible, some items were developed specially for this 
survey. The procedure of survey design and implementation at our targeted sample 
were also described in detail.  
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CHAPTER 5 Data Analysis, Results, and Discussion 
5.1 Introduction 
This chapter will present the results and data analysis of the survey conducted for 
hypotheses testing. First, the validity of the data set is assessed. In particular, 
non-response bias and testing of single and multiple respondents are discussed. A 
descriptive analysis regarding informants’ position, firm size, industry category, 
innovation type, major service provided, major external knowledge sources and 
methods to acquire that knowledge, is conducted for a better understanding of the 
profile of sample populations. After that, the measurement model is assessed through 
both exploratory factor analysis (EFA) and confirmatory factor analysis (CFA). With a 
high quality of measurement model achieved, hypotheses regarding direct effects and 
moderating effects are tested in structural models through structural equation modeling 
(SEM) and the discussion about the results are presented. 
5.2 Data analysis 
5.2.1 Descriptive analysis 
Out of 1682 companies targeted, 327 were returned, another 82 wrote back to decline 
participation, resulting in a response rate of 20.44%. After examining the data, we 
accepted all 327 firms with completed data. 
 
 




Before conducting a quantitative data analysis, we checked for errors and assumptions 
with the scale and ordinal variables (Leech, Barrett and Morgan, 2005).  
Checking data for errors using the descriptive statistics 
We checked the means and the minimum and maximum of the variables following the 
procedures advised by Leech et al., (2005). All of the means of our variables are within 
the ranges we expected, as well as the minimum and maximum (see Table D-1 in 
Appendix D). In addition, the Ns are what we were expecting in the N column. 
Therefore, we concluded that there were no errors found in our data set.  
Checking data for assumptions using the descriptive statistics 
The main assumption we focused on from the descriptive statistics is normality. We 
used distribution characteristics of the data, skewness, to test normality (Hair, 
Anderson, Tatham and Black, 1998). Skewness refers to “the lack of symmetry in a 
frequency distribution. Distributions with a long tail to the right have a positive skew 
and those with a long tail on the left have a negative skew” (Leech et al., 2005: Page 
29). According to Leech et al. (2005), a simpler guideline is that if the skewness is 
between -1 and +1, the variable is at least approximately normal. In Table D-1, most of 
these variables have skewness values between -1 and +1, except for KI_001, KI_002, 
KI_003, and KPRI_005 which are at -1.191, -1.062, -1.292, and -1.151, respectively. 
As they are only slightly above the criteria, they were kept for the future analysis. 
Checking data for non-response bias 
Since we gathered only a modest number of valid responses, a non-response bias test 
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was necessary. In the context of this research, the key characteristics taken into account 
for the non-response bias test are the size, age, and innovativeness of the firm. We 
divided the sample population into respondents (those who responded before being 
sent the reminder letter, and labeled as EARLY) and non-respondents (those who 
responded after receiving reminder letters, and labeled as LATER) (Armstrong and 
Overton, 1977). For those companies with multiple respondents, we grouped them as 
EARLY if the respondents were from both the before and after receiving reminder 
letters subgroups.  
We performed 3 independent samples T-test on firm size, firm age, and innovativeness 
for these two groups (see Table D-2 for size, Table D-3 for age, and Table D-4 for 
innovativeness in Appendix D). From Table D-2 on size, it is clear that Levene’s test is 
not significant given P = 0.819. Therefore, the underlying variances between the two 
samples (EARLY versus LATER, or responding versus non-responding) are the same. 
Moreover, there is also no significant difference between the means of the 2 samples (P 
= 0.946). Thus we conclude that there is no difference between the two samples based 
on size. According to age (see Table D-3), given that Levene’s test has a probability 
greater than 0.05 (P = 0.811), we can assume that the population variances are 
relatively equal. The two-tail significance indicates that P > 0.05 (P = 0.594), and 
therefore is not significant. Thus, we conclude that there is no difference between the 
two samples based on age as well. According to innovativeness (see Table D-4), 
Levene’s test has a probability greater than 0.05 (P = 0.422), we can assume that the 
population variances are relatively equal. Similar to firm age and size, there is also no 
significant difference between the means of the 2 samples (P = 0.414).  We accept the 
null hypothesis and reject the alternative hypothesis. The two groups must come from 
the same population because no significant difference exists in the size, age, and 
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innovativeness of the firms.  
We conducted the similar test to all the other variables (see Table D-5 in Appendix D). 
Except the significant difference of variances for KT, the T-test results for all the other 
variables are insignificant. Nevertheless, we attribute this finding to chance because of 
the lack of significant differences among the other 15 variables (including size, age, 
and innovativeness) that were compared (Worren, Moore, and Cardona, 2002). 
Therefore, we conclude that there is no non-response bias in our study. 
Test on single and multiple respondents 
Although we sent questionnaires to multiple people within each company, we only 
received multiple responses from 76 companies, which also happened in other research, 
such as that of Worren et al. (2002). As indicated by Tsai and Ghoshal (1998) and Tsai 
(2001), interrater reliability is needed to be calculated when dealing with 
multi-informant data. Generally, interrater reliability refers to the consistency with 
which two (or more) raters evaluate the same data using the same scoring criteria 
(Bailey, 1998) at a particular time (Stemler, 2004). Cohen’s Kappa statistics has long 
been used to quantify the interrater reliability (Cohen, 1960). This statistic corrects the 
percentage of agreement estimate by taking into consideration the amount of 
agreement that could be expected by chance, thus provide a better estimate (Cohen, 
1982). As a rule of thumb, values of Kappa from 0.40 to 0.59 are considered moderate, 
0.60 to 0.79 substantial, and 0.80 outstanding (Landis and Koch, 1977). For the firms 
with multiple respondents, an interrater reliability analysis using the Kappa statistic 
was performed in each firm to determine consistency among raters. The interrater 
reliabilities for the raters were found to be with a Kappa value range from 0.422 
(P<0.001) to 0.798 (P<0.001), with a mean of 0.540. With the moderate interrater 
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reliability of our data, and some even with substantial interrater reliabilities, we 
averaged the multiple responses within each firm to get firm-level data (Tsai and 
Ghoshal, 1998).  
In order to test the difference between these two groups, companies with single 
responses (labeled SINGLE) and companies with multiple responses (labeled 
MULTIPLE) were identified. A 2 independent sample T-test on the size variable was 
performed as shown in Table D-6 (Appendix D). Levene’s test is not significant given 
p=0.297. Therefore, the underlying variances between the two samples (SINGLE 
versus MULTIPLE) are the same. However, there is a significant difference in the 
mean between the two samples. The results show that the mean size for the firms with 
single respondents is 2.57 and the mean size for firms with multiple respondents is 
3.49. According to our coding method, 2 means the number of full-time employees is 
20 ~ 49, 3 means the number of full-time employees is 50 ~ 99, and 4 means the 
number of full-time employees is 100 ~ 249. The mean size differed significantly 
between SINGLE and MULTIPLE (t value = -3.902) with an observed two-tailed 
significance level at 0.000. The null hypothesis is therefore rejected. There is a 
significant difference in the size variable of the two samples, i.e. the firms with 
multiple respondents are significantly larger than the firms with single respondents. 
This is reasonable as in small firms, the tasks of R&D etc. are likely to be concentrated 
on one person, whereby in big companies the tasks may be distributed to several 
people. 
5.2.1.2 Descriptive results 
The questionnaire survey was targeted at managerial staff in the company, in the R&D 
departments, in business development, or in the project teams. The summary on the 
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profile of the respondents (see Table D-7 in Appendix D) shows that project managers, 
R&D managers, business development managers, VPs, and CEOs accounted for about 
79.1% of the respondents, and other managers covered about 6.7% of the respondents. 
Thus, it could be expected that the respondents were familiar with our topic. 
For the size of the response firms, companies with less than 100 full-time employees 
make up 58% of the respondents and companies with less than 500 full-time 
employees make up about 78% of the respondents (see Table D-8 in Appendix D). It is 
clear that most of our response companies are small or medium sized, indicating our 
results will be more meaningful for small and medium size KIBS firms. 
With regards to industry, about 63.3% of the response firms are from the service 
industry and only about 7.3% are from manufacturing (see Table D-9 in Appendix D). 
This confirms that our study is exactly under the context of service. For the companies 
that belong to service or belong to both service and manufacturing, most are operating 
in more than one sector (see Table D-10 and Table D-11 in Appendix D, only main 
sectors are listed here). Particularly, for companies in service & manufacturing, the top 
three sectors in service are software, technical engineering, and mechanical and 
process engineering design; the top two sectors in manufacturing are machinery and 
equipment, and other process industries. 
About 68% of the response firms indicated that incremental innovation, i.e. new 
combinations of existing products/services and augmentation of existing 
products/services, are the main type of innovation (see Table D-12 in Appendix D). In 
addition, about 62% of the response companies said that less than 40% of their total 
annual sales consist of radical innovation introduced over the past three years (see Table 
D-13 in Appendix D). From this result, we may conclude that radical innovation is not 
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the main contribution to annual sales in these companies. 
Table D-14 (Appendix D) lists the areas of services provided, for which the majority of 
the employees in the company were hired for. In our response firms, the major service 
is project management, which confirms the project-based characteristics of KIBS 
firms. 
Our findings reinforce the important role of universities/research institutions as 
external knowledge sources for KIBS, and the important role of direct interactions to 
get external knowledge (see Table D-15 in Appendix D). All of the five sources listed 
were mentioned by more than 60% of the response firms, except for competitors which 
were mentioned by about 49% of the response companies. In particular, 
conferences/exhibitions/specialized journals are the top source and were mentioned by 
more than 91% of the response companies. Direct interaction is the most commonly 
used method to obtain knowledge from external sources, except for 
universities/research institutions, in which the most commonly used method is R&D 
consortia.  
5.2.2 Measurement model 
Before conducting the factor analysis, we first employed two more statistical tests 
following Paladino (2007): the Kaiser-Meyer-Olkin (KMO) statistic and Barlett’s Test 
of Sphericity. The KMO statistic is a measure of sampling adequacy which indicates 
whether or not enough items are predicted by every factor (Leech et al., 2005). The 
Bartlett’s measure tests the null hypothesis that the original correlation matrix is an 
identity matrix. It should be significant to indicate that the variables are correlated 
highly enough to give a reasonable basis for factor analysis (Leech et al. 2005). 
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Table 5-1 KMO and Bartlett’ test 
 
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .863 
Approx. Chi-Square 1.682E4 
df 1770 
Bartlett's Test of Sphericity 
Sig. .000 
The KMO measure should be greater than 0.70 and values between 0.8 and 0.9 are 
desirable (Hutcheson and Sofroniou, 1999). As shown in Table 5-1, the overall KMO 
of our sample is within the desired rage as 0.863. In addition, our Bartlett’s test has a 
significant value of 0.000, which shows the original matrix is not an identity matrix. 
Thus, both the KMO and Bartlett’s Test of Sphericity indicated that factor analysis was 
an appropriate technique to be used in our study. 
Before the statistical analysis, EFA was carried out using SPSS 16.0. The EFA was 
used to identify items that are cross-loaded on other dimensions as a preliminary check 
on the discriminant validity of the survey items. It is also a procedure for Harman’s 
one-factor test on common method bias used by many researchers (Andersson and 
Bateman, 1997; Jansen et al., 2005; Organ and Greene, 1981). Next, using LISREL 8.7, 
a two-step approach was adopted as advised by Gerbing and Anderson (1988) to assess 
a measurement model by CFA prior to the estimation of a structure model containing 
the main effects and moderating effects in our hypotheses. 
5.2.2.1 Exploratory factor analysis and common method bias 
We performed EFA using Varimax rotation and an eigenvalue of 1 as the cut-off point 
to determine item loadings. The items that do not load clearly onto any factors were 
eliminated. During this stage, 2 items, KAC_003 and KE001, were dropped because 
they failed to load clearly. As expected, the factor analysis resulted in fifteen factors 
(see Table D-16 in Appendix D). This result also confirms our combination of 
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knowledge assimilation (KAS) and knowledge transformation (KT) as one construct, 
as most of the items relating to KAS and KT are loaded on the same factor. The final 
results after the trimming exercise show unidimensionality of each scale with an 
eigenvalue greater than 1 and all items loading on the appropriate respective factor at a 
value greater than 0.70 and loading on unintended factors at a value lower than 0.4.  
Because all data are self-reported and collected through the same questionnaire during 
the same period of time, common method variance may cause systematic measurement 
error and further bias the estimates of the true relationship among theoretical 
constructs. Harman’s one-factor test was conducted to test the presence of common 
method effect. If a substantial amount of common method bias is present, either (a) a 
single factor will emerge from the factor analysis, or (b) one general factor will 
account for the majority of the covariance among the variables.  In the Harman’s one 
factor test, all items are included in a principle component analysis (PCA). The 
un-rotated factor matrix suggests no evidence of common method bias. The PCA 
revealed fifteen factors explaining 81% of the variance, and the first factor accounts 
for 19.8% of the variance explained. The analysis produced fifteen factors rather than 
one, and the first factor did not account for the majority of the variance explained. 
Therefore, we had a slight concern about potential problems associated with the 
common method bias in our study (Podsakoff and Organ, 1986). 
To control for common method bias, we employed some procedural remedies as 
suggested by Podsakoff (2003). For instance, we allowed the respondents’ answers to 
be anonymous. In addition, we assure respondents that there are no right or wrong 
answers and that they should answer questions as honestly as possible. By doing so, 
we intended to control common method bias through protecting respondent anonymity 
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and reducing evaluation apprehension. At the same time, we could also ensure that we 
had slight concern about the potential endogeneity problems associated with common 
method bias in our study (Podsakoff, Mackenzie, and Podsakoff, 2010). 
5.2.2.2 Confirmatory factor analysis 
As advised by Churchill (1979) and Gerbing and Anderson (1988), the measures were 
subject to a further purification process to assess the reliability and convergent and 
discriminant validity of the measurement model. For the multiple-item scales, a CFA 
was performed by applying maximum likelihood estimates in LISREL 8.7 (Jöreskog 
and Sörbom, 1993). As shown in Table D-16, after the EFA, 62 items remained in our 
construct. We have 327 response companies, which satisfies the ratio recommend by 
Hair et al. (1998) that suggests that there should be at least five respondents for each 
estimated parameter.  
Goodness of fit tests determine if the model being tested should be accepted or rejected. 
If the model is accepted, we will then go on to interpret the path coefficients in the 
model because if the goodness of fit measures is poor, the “significant” path 
coefficients are not meaningful (Hair et al., 1998). Fit indices recommended by Bollen 
(1989) and Kline (1998) were examined in this study, including chi-square ( 2χ ), 
normed fit index (NFI), comparative fit index (CFI), goodness-of-fit index (GFI), and 
root mean square error of approximation (RMSEA). Values of these indices indicating 
a good model fit are above 0.90 for the NFI and CFI (Cuttance, 1987), close to or 
above 0.9 for the GFI (Bollen, 1989; Yli-Renko et al., 2001), and below 0.08 for the 
RMSEA (Browne and Cudeck, 1993). In addition, Jöreskog (1969) proposed using the 
ratio of the 2χ  for a model divided by the model’s degrees of freedom ( 2χ /df) as a 
more appropriate measure of fit than 2χ  if the sample size is large. Carmines and 
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McIver (1981) suggested that a ratio less than three is adequate.  
During the CFAs, we reviewed each construct and deleted items due to cross-loadings, 
low factor loadings, low item-to-construct loadings, or a combination of these (Bstieler, 
2005). After the deletion of each item, the CFA is carried out again. If the indices still 
don’t fit, we look at the next item for deletion. We repeat the process until the fit 
indices have reached the acceptable values. Normally, the construct should at least still 
have three items, as suggested by Bollen (1989). Such a three-indicator rule also 
assumes that the unique factor loadings (i.e., error terms) are uncorrelated. In our final 
construct, three factors, i.e. external knowledge sourcing, inseparability, and 
perishability, only have two items. However, they satisfy the two-indicator rule 
mentioned by Bollen (1989) as an alternative sufficient condition for measurement 
models with more than one latent variable. The results shown in Table 5-2 (next page) 
indicate a good fit of the models according to the fit measures discussed above. The 
overall fit indices (Bentler and Bonett, 1980) range from 0.91 to 0.96. The loadings of 
each measurement item to their respective constructs are highly significant (P<0.001).  
Individual item reliability, composite reliability, and the average variance extracted 
(AVE) were calculated and are listed in Table 5-2 (Fornell and Larcker, 1981; 
Yli-Renko et al., 2001). Internal reliability was achieved with Cronbach’s alpha 
(Nunnally, 1978) which ranged between 0.86 and 0.94; all scores were above the 
recommended threshold of 0.7 (de Vaus, 2002). The composite reliability, analogous to 
Cronbach’s alpha values, ranged between 0.91 and 0.95, which all exceeded the 0.70 
threshold for acceptable reliability as recommended by Fornell and Larcker (1981). 
The AVE ranged from 0.75 to 0.87, which exceeded the 0.50 threshold recommended 
by Fornell and Larcker (1981), indicating that the variance due to measurement error 
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was smaller than the variance captured by the construct. This showed that the specified 
indicators sufficiently represent the constructs they were intended to quantify (Hair et 
al., 1998). Internal consistency was achieved with a composite reliability higher than 
0.7 and AVE higher than 0.5 (Bagozzi and Yi, 1988). Therefore, all of the constructs 
demonstrate good internal consistency and reliability.  
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Convergent validity deals with the assessment of whether the items load significantly 
on the corresponding latent construct (Langerak, Hultink and Robben, 2004). It is 
established if the AVE for each factor accounts for 0.5 or more of the total variance 
(Fornell and Larcker, 1981). Together with composite reliability and Cronbach’s alpha 
as shown in Table 5-2, the measurement scales for each construct demonstrate high 
convergent validity (Hair et al., 1998). 
Discriminant validity is demonstrated when a construct does not correlate very highly 
with another construct from which it should differ (Venkatraman, 1989). According to 
Gerbing and Anderson (1988), discriminant validity could be examined by calculating 
the confidence intervals around the estimates of the interfactor correlations. 
Discriminant validity is demonstrated when a confidence interval for the estimate of 
the inter-factor correlation does not include 1.0. Since no confidence intervals of our 
construct correlations contain a value of 1 (p<0.01), discriminant validity was 
demonstrated in our constructs. 
Discriminant validity can also be verified by examining the square roots of the AVE 
scores of the constructs (Fornell and Larcker, 1981). Table 5-3 demonstrates the 
discriminant validity of the current study in that all the square roots of the AVE scores 
in bold are greater than the level of correlations involving the constructs (same column 
and same row, off-diagonal cells in Table 5-3 (next page), implying that each construct 
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Table 5-3 Correlations and square roots of AVE of measurement model 
KPRI KEXT KI KAC KT KE SF INNO
KPRI .866
KEXT .144 .911
KI .332 .142 .933
KAC .173 .213 .092 .889
KT .332 .207 .287 .330 .883
KE .328 .087 .144 .439 .425 .911
SF .183 .223 .216 .363 .354 .292 .883
INNO .290 .231 .254 .247 .371 .172 .305 .927
The square roots of AVE score of each constructs is on the diagonal in bold.
The inter-correlations among the constructs are on the off-diagonal  
To fully satisfy and further determine the discriminant validity of the measurement 
model, following Dabholkar and Bagozzi (2002), we compare the fit between separate 
constraint and unconstraint CFA models for each pair of constructs. All items for both 
constructs were forced to load on a single factor in the constraint model. In the 
unconstraint model, items were allowed to load only on their respective factor. The 
difference in chi-square values between constrained and unconstrained models 
provides statistical evidence of discriminant validity (Segars, 1997). When the results 
of a chi-square difference test assess that the chi-square of the unconstrained model is 
significantly lower, discriminant validity is found. The values of the chi-square 
statistics in these difference tests are statistically significant for each pairwise 
comparison ( dfΔΔ /2χ ranging between 285.3 and 745.9), and satisfy the critical value 
of dfΔΔ /2χ >3.84 at the 0.05 level (see Table 5-4 on next page). Such evidence of 
discriminant validity also indicates that multicollinearity is not a problem, according to 
Gray and Meister (2004). 
 
Table 5-4 Discriminant validity for measurement model— 2χ difference 
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df df Δ  Δ df Δ    /  Δ df
KPRI-KEXT 13.75 8 299.05 9 285.3 1 285.3
KPRI-KI 9.41 13 683.74 14 674.33 1 674.33
KPRI-KAC 14.69 13 488.4 14 473.71 1 473.71
KPRI-KT 92.83 34 736.45 35 643.62 1 643.62
KPRI-KE 17.11 13 538.66 14 521.55 1 521.55
KPRI-SF 15.37 13 460.74 14 445.37 1 445.37
KPRI-INNO 16.64 13 687.24 14 670.6 1 670.6
KEXT-KI 4.52 4 750.42 5 745.9 1 745.9
KEXT-KAC 2.95 4 461.88 5 458.93 1 458.93
KEXT-KT 75.42 19 351.04 20 275.62 1 275.62
KEXT-KE 7.15 4 607.44 5 600.29 1 600.29
KEXT-SF 5.49 4 439.79 5 434.3 1 434.3
KEXT-INNO 16.83 4 702.88 5 686.05 1 686.05
KI-KAC 15.9 8 499.86 9 483.96 1 483.96
KI-KT 86.93 26 798.72 27 711.79 1 711.79
KI-KE 8.14 8 601.39 9 593.25 1 593.25
KI-SF 9.87 8 450.36 9 440.49 1 440.49
KI-INNO 14.96 8 701.91 9 686.95 1 686.95
KAC-KT 91.87 26 520.83 27 428.96 1 428.96
KAC-KE 17.53 8 380.3 9 362.77 1 362.77
KAC-SF 2.59 8 384.66 9 382.07 1 382.07
KAC-INNO 11.9 8 695.75 9 683.85 1 683.85
KT-KE 81.51 26 574.96 27 493.45 1 493.45
KT-SF 100.46 26 500.67 27 400.21 1 400.21
KT-INNO 88.32 26 730.64 27 642.32 1 642.32
KE-SF 10.97 8 430.23 9 419.26 1 419.26
KE-INNO 22.14 8 621.32 9 599.18 1 599.18
SF-INNO 4.98 8 663.75 9 658.77 1 658.77
Unconstrained Constrained Δ
2χ 2χ 2χ 2χ
 
The results of the various analyses conducted above demonstrate adequate 
unidimensionality, reliability, convergent validity, and discriminant validity of the 
measures. Therefore, our measurement model fits the data well.  
To test whether our measurement model fits the data best, several alternative 
measurement models representing plausible specifications for the relationships 
between the variables were compared. Model 1 was our target measurement model, 
which distinguishes the four dimensions of absorptive capacity as four first-order 
factors. In Model 2, the items form the four dimensions of absorptive capacity were 
loaded in one first-order factor. In Model 3, the items for absorptive capacity form four 
first-order factors, which then form two second-order factors (knowledge identification 
and knowledge acquisition form potential absorptive capacity, and knowledge 
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transformation and knowledge exploitation form realized absorptive capacity). Model 
4 posits absorptive capacity as the only second-order factor which is formed by the 
four first-order factors. The comparison results are listed in Table 5-5. 
Table 5-5 Fit indices for alternative measurement models 
  /df RMSEA NFI CFI GFI
Model 1 1.48 0.038 0.96 0.99 0.91
Model 2 7.40 0.140 0.83 0.84 0.65
Model 3 2.85 0.075 0.94 0.96 0.84
Model 4 2.36 0.065 0.93 0.95 0.86
2χ
 
The results showed that our target measurement model (Model 1), which treats 
absorptive capacity as four distinguished first-order factors, provides the best fit 
( 2χ /df = 1.48, RMSEA = 0.038, NFI = 0.96, CFI = 0.99, and GFI = 0.91) relative to 
other models. Model 2 has the worst model fit, with 2χ /df = 7.40, RMSEA = 0.140, 
NFI = 0.83, CFI = 0.84, and GFI = 0.65. Both Model 3 and Model 4 are significantly 
worse than Model 1 as well. Model 3 has the fit indices of 2χ /df = 2.85, RMSEA = 
0.075, NFI = 0.94, CFI = 0.96, and GFI = 0.84, and Model 4 has the fit indices of 
2χ /df = 2.36, RMSEA = 0.065, NFI = 0.93, CFI = 0.95, and GFI = 0.86. Therefore, 
the four dimensions of absorptive capacity is not only theoretically, but also 
empirically distinguishable. In addition, such model is better than the model that treats 
absorptive capacity as a second-order construct, or the model that distinguishes 
potential and realized absorptive capacity. 
From the comparison above, we concluded that our target measurement model fits the 
data best and testing of the underlying relationship is subsequently appropriate. 
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5.2.3 Structural model 
With the acceptable measurement model, we proceeded to estimate the structural 
model using SEM by means of LISREL 8.7 (Jöreskog and Sörbom, 1993). The number 
of full time employees (size) and years of establishment (age) of the firm were 
controlled.  
Table 5-6 shows the descriptive statistics and inter-correlations before standardization 
of data as it will be easier to read the real mean values.  
Table 5-6 Descriptive statistics and inter-correlations 
Items Means S.D. KPRI KEXT KI KAC KT KE SF INNO SIZE
KPRI 4 5.33 0.96
KEXT 2 1.76 0.89 .144 **
KI 3 5.63 1.00 .332** .142**
KAC 3 4.96 1.02 .173** .213** .092
KT 6 4.87 1.13 .332** .207** .287** .330**
KE 3 4.97 1.06 .328** .087 .144** .439** .425**
SF 3 4.49 0.90 .183** .223** .216** .363** .354** .292**
INNO 3 4.19 1.23 .290** .231** .254** .247** .371** .172** .305**
SIZE 1 3.43 2.09 -.060 .178** -.070 .199** -.031 -.027 .116* .103
AGE 1 3.09 0.76 .073 .041 .004 .069 .040 .011 -.083 .070 .149**
  ** Correlation is significant at the 0.01 level (2-tailed)
  * Correlation is significant at the 0.05 level (2-tailed)
  KPRI = Internal prior related knowledge; KEXT = External knowledge sourcing; KI = Knowledge identification; KAC = Knowledge acquisition;
  KT = Knowledge transformation; KE = Knowledge exploitation; SF = Strategic flexibility; INNO = Innovation; SIZE = Ln size of full time employee;
  AGE = Ln age of the company  
Before testing the model, variables were standardized as this is more suitable “for 
ordinal and interval-level items, such as Likert-scaled attitudinal items” (Chin, 
Marcolin and Newsted, 2003: Page 199). Standardization can reduce the problems 
caused by multicollinearity and also standardization makes it easier to interpret the 
effects of the predictor and moderator (Aiken and West, 1991). We chose to fix one of 
the loadings of each construct to 1 to standardize the data, as recommended by 
Schumacker and Lomax (2004). 
Our study intended to examine the direct and interaction effects in the absorptive 
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capacity construct simultaneously. In order to validate whether the model with 
interaction is better than the one without interaction, we tested several alternative 
models. Following the recommendation by Bollen (1989), we constrained the residual 
variance of x to xx Varianceliability ×− )Re1(  (x in our study refers to prior related 
knowledge and external knowledge sourcing) to eliminate the effect of measurement 
error, which is one possible source for endogeneity. 
We first tested our model without considering the interaction effects and the 
relationships between the absorptive capacity dimensions (Model 5, as shown in 
Figure 5-1). The structural model fit indices for the overall model were df/2χ = 1.74, 
RMSEA=0.048, NFI=0.95, CFI=0.98, and GFI=0.88. These values indicate a tolerable 
goodness-of-fit though not perfect. All values are presented in Table 5-7 (next page).  
 
Figure 5-1 Structural model without the interaction effects and the relationships between 
absorptive capacity dimensions—Model 5 
Without considering the interaction effects, Model 6 (as shown in Figure 5-2 on next 
page) includes the relationships between the absorptive capacity dimensions, although 
Chapter 5                              Data Analysis, Results, and Discussion 
 126
these relationships are not the focus of this study. We obtained df/2χ = 1.44, 
RMSEA=0.037, NFI=0.96, CFI=0.99, and GFI=0.90. All values are presented in Table 
5-7 (next page). The fit indices indicate a good model fit between the data and the 
model (Bollen, 1989; Yli-Renko et al., 2001). The chi-square difference between 
Model 5 and Model 6 is significant (P<0.001). According to the parsimonious principle, 
it can be concluded that Model 6, which considered the relationships between the 
absorptive capacity dimensions, fitted the data better than Model 5.  
 
Figure 5-2 Structural model without the interaction effects but with the relationships 
between absorptive capacity dimensions—Model 6 
Table 5-7 Fit indices for the alternative structural models 
df   /df RMSEA NFI CFI GFI
Model 5 606.57 349 1.74 0.048 0.95 0.98 0.88
Model 6 497.04 346 1.44 0.037 0.96 0.99 0.90
Model 7 501.607 349 1.44 0.037 0.96 0.99 0.90
Model 8 874.59 675 1.30 0.030 0.94 0.98 0.89
Model 9 693.58 511 1.36 0.033 0.95 0.98 0.89
2χ 2χ
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Endogeneity caused by simultaneous causality was concerned in our study before we 
proceeded our hypothesis testing. In our study, data was collected from a “snap-shot” 
in the firm’s history rather than take a long time span. In such way, our framework 
could be treated as recursive to avoid simultaneity. For instance, more prior related 
knowledge (KPRI) currently in the firm will lead to a more active knowledge 
acquisition (KAC), which will then expand the firm’s knowledge base. This expanded 
knowledge base will lead to more prior related knowledge in the firm in a later time. 
Therefore, although there may be mutual effect between prior related knowledge and 
knowledge acquisition in a firm, these effects will not exist simultaneously in our 
framework. To further test whether our claim is right, we develop Model 7 which 
concern the mutual relationship between KPRI and KAC and between KEXT and 
KAC. The fit indices for Model 7 are 2χ /df=1.44, RMSEA=0.037, NFI=0.96, 
CFI=0.99, and GFI=0.90 and all values are presented in Table 5-7. The chi-square 
difference between Model 7 and Model 6 is insignificant (P>0.1). According to the 
parsimonious principle, it can be concluded that Model 6 fitted the data better than 
Model 7. Therefore, there is a slight concern of simultaneous causality in our 
framework.  
There are five moderators in our framework, i.e. intangibility, heterogeneity, 
inseparability, perishability, and environmental turbulence. In order to create the latent 
interaction construct, each possible product term from two sets of indicators for two 
latent variables was formed (Kenny and Judd, 1984). For instance, we have two 
indicators of external knowledge sourcing (KEXT) and four indicators of intangibility 
(INT), and then we have eight product terms as indicators of the interaction construct 
INT_KEXT.  
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Due to the restriction of our sample size, we could not test all the interaction effects in 
one model as the total sample size was smaller than the number of parameters. 
Therefore, we developed two different structural models to test the moderating effects. 
Based on Model 6, Model 8 added the moderating effects of the IHIP characteristics in 
the absorptive capacity construct, and Model 9 added the moderating effects of 
environmental turbulence.  
The structural model fit indices for Model 8 were df/2χ = 1.30, RMSEA=0.030, 
NFI=0.94, CFI=0.98, and GFI=0.89 (as shown in Table 5-7), all within the accepted 
range and indicate a good model fit between the data and our model (Bollen, 1989; 
Yli-Renko et al., 2001). The chi-square difference between Model 6 and Model 8 is 
significant (P<0.05). According to the parsimonious principle, Model 8 fits the data 
better than Model 6. Therefore, we concluded that the model with interactions of IHIP 
characteristics should and can be used to test the relevant stated hypotheses on both 
direct effects and moderating effects. Corresponding to the framework we presented in 
Figure 3-1, the results of the path coefficient estimates with corresponding hypotheses 
are summarized in Table 5-8 (next page).  
As indicated in Table 5-8 (next page), all hypotheses on direct effects are confirmed 
except H2d, H6a and H6b, which are found to be not significant. Most of the other 
paths are significant at a level of α  = 0.001 or α  = 0.01 level, except H2a, H2c, 
and H4a which are found to be significant at α  = 0.05 level. Thus, the majority of 
direct effects in our model have strong empirical support.  
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Table 5-8 Results from path model analysis—direct effects and moderating effects of 
IHIP characteristics—Model 8 
Hypothesis Path from Path to Moderator Coefficient Conclusion Note
H1a KPRI KI 0.353*** Supported
H1b KPRI KAC 0.201** Supported             
H1c KPRI KT 0.285*** Supported         
H1d KPRI KE 0.229*** Supported
H2a KEXT KI 0.135* Supported
H2b KEXT KAC 0.189** Supported
H2c KEXT KT 0.135* Supported
H2d KEXT KE -0.091 Not supported
H3a KI INNO 0.175** Supported
H3b KI SF 0.164** Supported
H4a KAC INNO 0.155* Supported
H4b KAC SF 0.320*** Supported
H5a KT INNO 0.286*** Supported
H5b KT SF 0.192** Supported
H6a KE INNO -0.054 Not supported KPRI = Internal prior related knowledge;
H6b KE SF 0.057 Not supported KEXT = External knowledge sourcing;
H7a KPRI KAC INT 0.021 Not supported KI = Knowledge identification;
H7b KPRI KE INT 0.098* Supported KAC = Knowledge acquisition;
H7c KEXT KAC INT -0.121* Supported KT = Knowledge transformation;
H7d KEXT KE INT -0.094* Supported KE = Knowledge exploitation;
H7e KT INNO INT 0.038 Not supported SF = Strategic flexibility;
H8a KEXT KE HET -0.081 Not supported INNO = Innovation;
H8b KT SF HET -0.092* Supported INT = Intangibility;
H9a KEXT KE INS -0.007 Not supported HET = Heterogeneity;
H9b KAC INNO INS 0.148** Supported INS = Inseparability;
H9c KT INNO INS -0.169** Supported PER = Perishability;
H10a KEXT KE PER -0.117* Supported SIZE = Firm size;
H10b KI SF PER 0.112* Supported AGE =Firm age;
KI KAC 0.340***     =480.56; df=325;     /df=1.479;
KAC KT 0.290*** RMSEA=0.038; NFI=0.96;
KT KE 0.258*** CFI=0.99; GFI=0.91



























The results of the path coefficient estimates for the moderating effects of service 
characteristics, i.e. intangibility, heterogeneity, inseparability, and perishability with 
corresponding hypotheses are also summarized in Table 5-8.  
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Following the recommendations of Cohen and Cohen (1983) and Frazier and Tix 
(2004), we employed a standard plotting procedure to enhance the interpretability of 
our significant moderator effects and tested the statistical significance of the simple 
regression lines between the predictor and the dependent variable at low or high  
values of our moderator variable (Dawson and Richter, 2006). “A significant 
interaction term XZ indicates that the effect of X on Y differs across the range of the 
moderator variable Z” (Dawson and Richter, 2006: Page 917).  
For significant interactions of INT x KPRI on KE, the plot in Figure 5-3 (next page) 
shows KE when the given KPRI moves from low (one standard deviation below the 
mean) to high (one standard deviation above the mean) under a low and high solution 
intangibility level. The slope coefficient for low-INT is 0.303 (P<0.001), and the slope 
coefficient for high-INT is 0.341 (P<0.001). The slope difference is 0.038 (P<0.05). 
For significant interactions of INT x KEXT on KAC, the plot (see Figure 5-4) shows 
KAC when the given KEXT moves from low (one standard deviation below the mean) 
to high (one standard deviation above the mean) under a low and high solution 
intangibility level. The slope coefficient for low-INT is 0.267 (P<0.001), and the slope 
coefficient for high-INT is 0.101 (P>0.05). The slope difference is -0.166 (P<0.05). 
For significant interactions of INT x KEXT on KE, the plot in Figure 5-5 shows KE 
when the given KEXT moves from low (one standard deviation below the mean) to 
high (one standard deviation above the mean) under a low and high solution 
intangibility level. The slope coefficient for low-INT is 0.172 (P<0.05), and the slope 
coefficient for high-INT is 0.038 (P>0.05). The slope difference is -0.134 (P<0.05).  

































    
Note: KE = Knowledge exploitation; KPRI = Prior related knowledge; INT = Intangibility  Note: KAC = Knowledge acquisition; KEXT = External knowledge source; INT = Intangibility   

















Note: KE = Knowledge exploitation; KEXT = External knowledge sourcing; INT = Intangibility  
Figure 5-5 INT x KEXT on KE 
Similar to the moderating effects of intangibility, we have drawn plot of the significant 
interaction in Model 8 to further interpret the supported moderator hypothesis of 
heterogeneity, as shown in Figures 5-6 (next page).  For significant interactions of 
HET x KT on SF, the plot in Figure 5-6 shows SF when the given KT moves from low 
(one standard deviation below the mean) to high (one standard deviation above the 
mean) under a low and high solution heterogeneity level. The slope coefficient for 
low-HET is 0.392 (P<0.001), and the slope coefficient for high-HET is 0.320 
(P<0.001). The slope difference is -0.072 (P<0.05). 

















Note: SF = Strategic flexibility; KT = Knowledge transformation; HET = Heterogeneity  
Figure 5-6 HET x KT on SF 
We have drawn plots of the significant interactions in Model 8 to further interpret the 
supported moderator hypotheses of inseparability, as shown in Figure 5-7 (next page) 
and Figure 5-8 (next page). For significant interactions of INS x KAC on INNO, the 
plot in Figure 5-7 shows INNO when the given KAC moves from low (one standard 
deviation below the mean) to high (one standard deviation above the mean) under a 
low and high solution inseparability level. The slope coefficient for low-INS is 0.139 
(P>0.05), and the slope coefficient for high-INS is 0.357 (P<0.001). The slope 
difference is 0.218 (P<0.01). For significant interactions of INS x KT on INNO, the 
plot in Figure 5-8 shows INNO when the given KT moves from low (one standard 
deviation below the mean) to high (one standard deviation above the mean) under a 
low and high solution inseparability level. The slope coefficient for low-INS is 0.435 
(P<0.01), and the slope coefficient for high-INS is 0.287 (P<0.01). The slope 
difference is -0.148 (P<0.01).  


































Note: INNO = Innovation; KAC = Knowledge acquisition; INS = Inseparability   Note: INNO = Innovation; KT = Knowledge transformation; INS = Inseparability  
     Figure 5-7 INS x KAC on INNO          Figure 5-8 INS x KT on INNO 
We have drawn plots of the significant interactions in Model 8 to further interpret the 
supported moderator hypotheses of perishability, as shown in Figure 5-9 (next page) 
and Figure 5-10 (next page). For significant interaction of PER x KEXT on KE, Figure 
5-9 shows KE when the given KEXT moves from low (one standard deviation below 
the mean) to high (one standard deviation above the mean) under a low and high 
solution perishability level. The slope coefficient for low-PER is 0.261 (P<0.001), and 
the slope coefficient for high-PER is -0.097 (P<0.01). The slope difference is -0.358 
(P<0.05). For significant interactions of PER x KI on SF, Figure 5-10 shows SF when 
the given KI moves from low (one standard deviation below the mean) to high (one 
standard deviation above the mean) under a low and high solution perishability level. 
The slope coefficient for low-PER is 0.142 (P<0.05), and the slope coefficient for 
high-PER is 0.306 (P<0.001). The slope difference is 0.164 (P<0.05). 
 
 

































Note: KE = Knowledge exploitation; KEXT = External knowledge sourcing; PER = Perishability  Note: SF = Strategic flexibility; KI = Knowledge identification; PER = Perishability  
Figure 5-9 PER x KEXT on KE           Figure 5-10 PER x KI on SF 
The structural model fit indices for Model 9 were df/2χ = 1.36, RMSEA=0.033, 
NFI=0.95, CFI=0.98, and GFI=0.89 (as shown in Table 5-7), all within the accepted 
range and indicate a good model fit between the data and our model (Bollen, 1989; 
Yli-Renko et al., 2001). Similar to the comparison between Model 6 and Model 8, the 
chi-square difference between Model 6 and Model 9 is significant (P<0.05) as well. 
According to the parsimonious principle, Model 9 fits the data better than Model 6. 
Therefore, we concluded that the model with interactions of environmental turbulence 
should and can be used to test the relevant stated hypotheses. Corresponding to the 
framework we presented in Figure 3-1, the results of the path coefficient estimates 
with corresponding hypotheses are summarized in Table 5-9 (next page). 
As indicated in Table 5-9 (next page), all hypotheses testing results from Model 9 on 
direct effects are consistent with the results from Model 8, which confirmed the 
empirical support for the direct effects in our framework.  
The results of the path coefficient estimates for the moderating effects of 
environmental turbulence with corresponding hypotheses are also summarized in Table 
5-9 (next page).  
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Table 5-9 Results from path model analysis—direct effects and moderating effects of 
environmental turbulence—Model 9 
Hypothesis Path from Path to Moderator Conclusion Note
H1a KPRI KI 0.350*** Supported
H1b KPRI KAC 0.165** Supported
H1c KPRI KT 0.280*** Supported
H1d KPRI KE 0.248*** Supported
H2a KEXT KI 0.129* Supported
H2b KEXT KAC 0.161** Supported
H2c KEXT KT 0.133* Supported
H2d KEXT KE -0.073 Not supported
H3a KI INNO 0.187*** Supported KPRI = Internal prior related knowledge;
H3b KI SF 0.103* Supported KEXT = External knowledge sourcing;
H4a KAC INNO 0.151* Supported KI = Knowledge identification;
H4b KAC SF 0.235*** Supported KAC = Knowledge acquisition;
H5a KT INNO 0.320*** Supported KT = Knowledge transformation;
H5b KT SF 0.185** Supported KE = Knowledge exploitation;
H6a KE INNO -0.069 Not supported SF = Strategic flexibility;
H6b KE SF 0.074 Not supported INNO = Innovation;
H11a KEXT KAC ET 0.026 Not supported ET = Environmental turbulence;
H11b KPRI KE ET -0.046 Not supported SIZE = Firm size;
H11c KT INNO ET 0.096* Supported AGE =Firm age;
H11d KE INNO ET -0.08 Not supported     =693.58; df=511;     /df=1.357;
H11e KI SF ET -0.054 Not supported RMSEA=0.033; NFI=0.95;
H11f KAC SF ET 0.114* Supported CFI=0.98; GFI=0.89


























We have drawn plots of the significant interactions in Model 9 to further interpret the 
supported moderator hypotheses of environmental turbulence, as shown in Figure 5-11 
(next page) and Figure 5-12 (next page). For significant interactions of ET x KT on 
INNO, Figure 5-11 shows INNO when the given KT moves from low (one standard 
deviation below the mean) to high (one standard deviation above the mean) under a 
low and high turbulence environment. The slope coefficient for low-ET is 0.309 
(P<0.001), and the slope coefficient for high-ET is 0.497 (P<0.001). The slope 
difference is 0.188 (P<0.05). For significant interactions of ET x KAC on SF, Figure 
5-12 shows SF when the given KAC moves from low (one standard deviation below 
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the mean) to high (one standard deviation above the mean) under a low and high 
turbulence environment. The slope coefficient for low-ET is 0.273 (P>0.05), and the 
































Note: INNO = Innovation; KT = Knowledge transformation; ET = Environmental turbulence    Note: SF = Strategic flexibility; KI = Knowledge identification; ET = Environmental turbulence  
Figure5-11 ET x KT on INNO              Figure 5-12 ET x KAC on SF 
As shown in Table 5-9, the moderating effect of ET on the relationship between KI and 
SF is not supported. We further took the single components of ET, i.e. competitive 
intensity (COMP), market turbulence (MT) and technological turbulence (TT), as 
moderators. The moderating effects are supported for MT and TT, but not supported 
for COMP. The relevant plots of MT and TT as moderators are shown in Figure 5-13 
and Figure 5-14 respectively. It shows that the moderating effects of market turbulence 
and technological turbulence on the relationship between knowledge identification and 































Note: SF = Strategic flexibility; KI = Knowledge identification; MT = Market turbulence  Note: SF = Strategic flexibility; KI = Knowledge identification; TT = Technological turbulence  
       Figure 5-13 MT x KI on SF               Figure 5-14 TT x KI on SF 
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5.3 Results and discussion 
5.3.1 Results and discussion about descriptive statistics 
The descriptive results show that more than half of the response companies have less 
than 100 full-time employees, indicating our results will be more meaningful for 
small and medium size KIBS firms. In addition, we have found that external 
knowledge sourcing is low for SMEs, which previous literature didn’t mention. 
KIBS firms are project-based firms, and this was confirmed by our data which is 
consistent with the KIBS characteristics (Blindenbach-Driessen and van den Ende, 
2006; den Hertog, 2000; Gann and Salter, 2000). In our results, the main sectors of 
t-KIBS in Finland consist of software and technical engineering. Consistent with the 
previous literature on service (Sundbo, 1997), innovation in KIBS focuses on 
incremental innovation, particularly augmentation of existing products/services. 
Conferences/exhibitions/specialized journals are the top external knowledge source for 
KIBS firms, followed by clients and then universities/research institutions. The results 
show the t-KIBS firms’ intentions to obtain the latest technology and industry trends.  
Before discussing the hypothesized effects, Figure 5-15 (next page) shows a diagram 
with all the hypotheses testing results. 
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Figure 5-15 Hypotheses testing results 
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5.3.2 Results and discussion on direct effects 
5.3.2.1 Results and discussion about knowledge  source and  its  impact 
on absorptive capacity 
In our study, the data showed that external knowledge sourcing had a low value 
compared to the other variables. Therefore, the findings should be interpreted with care 
and are more applicable to firms with relatively lower level of external knowledge 
sourcing (e.g. SMEs). 
We hypothesized that prior related knowledge and external knowledge sourcing are 
positively associated with knowledge identification (KI) (H1a and H2a respectively). 
Both hypotheses were supported by our empirical survey data. In particular, we found 
that prior related knowledge contributes more to knowledge identification than 
external knowledge sourcing does. Therefore, in the context of a low external 
knowledge sourcing score for this sample population, the result suggests that firms 
should invest more on accumulating prior related knowledge to have a better 
knowledge identification capacity. 
The hypotheses about prior related knowledge on knowledge acquisition (KAC) (H1b) 
and external knowledge sourcing on knowledge acquisition (H2b) were supported by 
our empirical survey data (see Table 5-8 and Table 5-9). This suggests that a firm can 
increase its knowledge acquisition capacity by accumulating internal related 
knowledge and sourcing external knowledge.  
Both internal prior related knowledge and external knowledge sourcing positively 
affected knowledge transformation (KT) in our hypotheses (H1c and H2c), and both 
were confirmed from our survey data (see Table 5-8 and Table 5-9). Therefore, the 
increase in internal prior related knowledge and external knowledge sourcing would 
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facilitate a firm’s capacity for knowledge transformation.  
Regarding the effect of prior related knowledge and external knowledge sourcing on 
knowledge exploitation (KE) (H1d and H2d), it was found that prior related 
knowledge significantly affects knowledge exploitation positively, which supported 
H1d, but the relationship between external knowledge sourcing and knowledge 
exploitation was not significant, giving no support to H2d (see Table 5-8 and Table 
5-9). This finding confirmed the significant positive impact of prior related knowledge 
on knowledge exploitation. However, contrary to our expectations, knowledge 
exploitation did not rely on external knowledge sourcing, based on our empirical 
data. This insignificant relationship may be due to the firm’s inertia, especially for 
established firms. Established firms developed better skills in some markets, in some 
technologies, and in some strategies than in others (Levinthal and March, 1993), and 
such organizations will be more engaged in activities where they are more competent. 
Therefore, sustaining the current focus is more attractive to firms which make the 
cognitive maps increasingly rigid (Ahuja and Lampert, 2001), and firms may apply the 
existing dominant solution to all problems (Leonard-Barton, 1992; March, 1991). In 
such cases, application of knowledge will depend mostly on the prior related 
knowledge, rather than on external knowledge sourcing. By checking the profile of the 
companies in our data, the mean age of the firms was found to be about 22 years, and 
more than 50% of the companies have been established for 11 to 30 years indicating a 
relatively long history. Consequently, our above explanation might be meaningful to 
these firms. The effect of external knowledge sourcing on knowledge exploitation will 
be further discussed in the moderating effect section. 




In H3a, H4a, H5a, and H6a, we hypothesized the positive effect of knowledge 
identification, knowledge acquisition, knowledge transformation, and knowledge 
exploitation on innovation. As shown in Table 5-8 and Table 5-9, H3a, H4a, and H5a 
are supported by our empirical data. We confirmed that an increase in the capacity for 
knowledge identification, knowledge acquisition, and knowledge transformation will 
enhance the innovation performance of a firm (Argote, 1999; Grant, 1996a; Grewal 
and Tansuhaj, 2001; Leonar-Barton, 1992; Yli-Renko et al., 2001). However, we did 
not find a significant positive impact of knowledge exploitation on innovation. 
Rather, the relationship was found to be negative, although it is not significant. 
Therefore, H6a was not supported. By checking the definition of our ‘knowledge 
exploitation’ and previous studies, we found that the innovation outcomes mentioned 
were the combination of radical and incremental innovation or focused mainly on 
radical innovation (Jantunen, 2005; Zahra and George, 2002). For instance, in a survey 
conducted by Jantunen (2005: 343), their measurement for innovative performance 
was “the proportion of the firm’s turnover related to products that were new or 
substantially improved”. According to van den Bosch et al. (1999), radical innovation 
would be best supported by an absorptive capacity based on a broad range of loosely 
related knowledge domains. Even though in our measurement of innovation 
performance we did not separate radical and incremental innovation clearly, the 
descriptive results of the response companies in our data (see Table D-12 and Table 
D-13) show that incremental innovation was the main part of innovation, and radical 
innovation was not the main contribution to annual sales in these companies. Therefore, 
our data indicated an insignificant negative relationship between knowledge 
exploitation and incremental innovation in KIBS firms. To investigate whether the 
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positive relationship between knowledge exploitation and innovation in firms focused 
on radical innovation was supported, further statistical analysis was conducted. Based 
on the descriptive statistics, 74 companies were engaged in radical innovation. Due to 
the small sample size, a test for the full model using LISREL is not appropriate. 
Therefore, we conducted a regression analysis for firms concentrated on radical 
innovation. An independent samples test on innovation (INNO in our framework) was 
conducted to confirm whether the distinction based on the descriptive statistics is valid. 
Two groups were formulated before testing, one group represented the firms 
concentrated on radical innovation (RADICAL, N = 74) and the other group 
represented the firms concentrated on incremental innovation (INCREMENTAL, N = 
253). From the result (see Table D-17 in Appendix D), it is clear that Levene’s test is 
not significant given P = 0.412. Therefore, the underlying variances between the two 
groups (RADICAL versus INCREMENTAL) are the same. However, there is a 
significant difference in the mean between the two groups (P = 0.001). Therefore the 
group of firms concentrated on radical innovation (RADICAL) DO have a 
significantly higher innovation level than the group of firms concentrated on 
incremental innovation (INCREMENTAL). Thus we concluded that the distinction of 
the two groups based on the descriptive statistics is valid. From the regression result 
(see Table D-18 in Appendix D), a significant positive relationship between knowledge 
exploitation and innovation was found. Therefore, our result is consistent with 
Jantunen (2005) and van den Bosch et al (1999), indicating that knowledge 
exploitation is critical to radical innovation. 
All four dimensions of absorptive capacity, i.e. knowledge identification, knowledge 
acquisition, knowledge transformation, and knowledge exploitation, were 
hypothesized to have a positive impact on a firm’s strategic flexibility (H3b, H4b, H5b, 
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and H6b). The results shown in Table 5-8 and Table 5-9 indicate significant support for 
3b, H4b, and H5b. This confirms that a high capacity in knowledge identification, 
knowledge acquisition, and knowledge transformation will lead to strategic flexibility 
in a firm. Contradicting our expectations, an increase in the capacity of knowledge 
exploitation does not have a strong effect on enhancing the level of strategic 
flexibility, thus giving no support to H6b. One possible explanation is that for the 
successful application of newly acquired knowledge, many changes have to be 
introduced into the functioning of the organization (Gerpott, 1995). For instance, the 
pathways of communication, routines of work, and formal and informal organizational 
structures have to be adapted to incorporate the new knowledge. All these changes 
require time. However, the focal point of strategic flexibility is to respond promptly. 
Therefore, the impact of knowledge exploitation on strategic flexibility may not be that 
significant compared to the other dimensions of absorptive capacity such as knowledge 
acquisition.  
5.3.3 Results and discussion on moderating effects 
5.3.3.1 Results and discussion about moderating effects of intangibility 
Solution intangibility (INT) was hypothesized to moderate some of the direct effects in 
our framework. Our empirical data confirmed that when the level of solution 
intangibility is higher, the positive relationship between external knowledge sourcing 
and knowledge acquisition is weaker (H7c, as shown in Table 5-8), the positive 
relationship between prior related knowledge and knowledge exploitation is stronger 
(H7b, as shown in Table 5-8), and the positive relationship between external 
knowledge sourcing and knowledge exploitation is weaker (H7d, as shown in Table 
5-8).  
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From the above empirical results, we may assert that the strength of the positive 
relationship between external knowledge sourcing and knowledge acquisition will be 
weaker when the solution intangibility is higher compared to when the solution 
intangibility is lower (H7c). This can be explained by the fact that intangible solutions 
might involve more tacit knowledge. Tacit knowledge entails insights, intuitions, and 
beliefs that are tightly intertwined with the experiences of the knowledge source 
(Bateson 1978; Polanyi, 1966). The more tacit the knowledge, the less employees can 
communicate with external sources (McEvily and Chakravarthy, 2002). Therefore, the 
positive relationship between external knowledge sourcing and knowledge acquisition 
will weaken because of the low efficiency in communication. 
When the solution intangibility is higher, the positive relationship between prior 
related knowledge and knowledge exploitation is stronger (H7b), and the positive 
relationship between external knowledge sourcing and knowledge exploitation is 
weaker (H7d). This can also be explained by the more tacit knowledge involved in 
highly intangible solutions. Due to the difficulty in articulating tacit knowledge, prior 
experiences of such knowledge will facilitate its understanding, and consequently 
increase the capacity to use it easily. On the contrary, the low efficiency of external 
knowledge sourcing in tacit knowledge will decrease the capacity to apply such 
knowledge to the firm’s operations. Further, we found that, in our direct effect 
hypothesis, the positive relationship between external knowledge sourcing and 
knowledge exploitation was not supported (H2d) (see Table 5-7). However, in a 
situation of low solution intangibility, the relationship was supported, as shown in 
Table 5-10 (next page). Therefore, we may assert that, when the solution is tangible, 
external knowledge sourcing does positively affect knowledge exploitation.  
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Table 5-10 Effects of KEXT on KE - Comparison between different INT levels 
Independent Dependent T-value Sig. Conclusion
KEXT KE 1.15 .250 Not supported
High INT KEXT KE 0.496 .621





From our empirical data analysis, the moderating effect of solution intangibility was 
not supported on the relationship between prior related knowledge and knowledge 
acquisition (H7a) (see Table 5-8) or between knowledge transformation and innovation 
(H7e) (see Table 5-8).  
Prior related knowledge positively affects knowledge acquisition (H1b), and this has 
been proved by our empirical data. Knowledge transformation affects innovation 
positively (H5a), and this has been proved as well. However, the moderating effects of 
solution intangibility on the above relationships were not found (H7a, H7e). This 
indicates that in our empirical data there is no difference for the positive effect between 
prior related knowledge and knowledge acquisition or between knowledge 
transformation and innovation, regardless whether the solution is more or less 
intangible. One explanation may be that whether the knowledge involved is tacit or 
explicit, prior related knowledge is a necessity to understanding external knowledge, 
acquiring it, and making an appropriate solution. The high solution intangibility may 
increase the effect of prior related knowledge on tacit knowledge acquisition. However, 
at the same time, the priority of acquiring explicit knowledge might be decrease as the 
focus has been shifted to tacit knowledge. In such a situation, the advantage of prior 
related knowledge on tacit knowledge acquisition might be mitigated by the lower 
intention of acquiring explicit knowledge. Therefore, the moderating effect of solution 
intangibility on the relationship between prior related knowledge and knowledge 
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acquisition was not found. Similarly, knowledge transformation, which refers to the 
routines and processes to analyze and integrate existing knowledge and newly acquired 
knowledge, will always be necessary for innovation. Even when the solution is highly 
intangible and more tacit knowledge is involved, the information needed to share and 
store might not increase because, in such a situation, the increase in tacit knowledge 
might be mitigated by the decrease of explicit knowledge. Therefore, the above 
moderating effect of solution intangibility on the relationship between knowledge 
transformation and innovation was not found. 
5.3.3.2 Results and discussion about moderating effects of 
heterogeneity 
One hypothesis on the moderating effect of heterogeneity (HET) was supported by our 
empirical data. That is, when the solution heterogeneity is higher, the positive 
relationship between knowledge transformation and strategic flexibility will be weaker 
(H8b) (see Table 5-8). However, the moderating effect of heterogeneity on the 
relationship between external knowledge sourcing and knowledge exploitation was not 
found (H8a) (see Table 5-8). 
This finding indicates that, for a more heterogeneous solution, the positive effect of 
knowledge transformation on strategic flexibility is lower than it would be for a less 
heterogeneous one. This can be explained by the relative usefulness of knowledge for 
specific projects or customers. When the solution heterogeneity is higher, the 
knowledge involved might be more related to the current specific project, i.e. the 
solution is tailored for the customer. The generalization and application of such 
knowledge on other projects might not be that valuable, and vice versa, i.e. the 
transformation of new knowledge getting from external knowledge sources or other 
projects might not be valuable to the current project. Under such circumstances, in 
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order to respond quickly to the current project, knowledge transformation is a low 
priority, which then weakens the positive relationship between knowledge 
transformation and strategic flexibility.  
Contradictory to our hypothesis, we found that in higher solution heterogeneity 
situations, the positive relationship between external knowledge sourcing and 
knowledge exploitation was weakened, rather than strengthened as we had expected, 
although it was not significant in our data. This contradicting result may be due to the 
perspective of the respondents. According to the descriptive results (see Table D-7 in 
Appendix D), business development managers, VPs, and CEOs made up more than 
50% of the respondents. The overall heterogeneity level of the solutions provided by 
the firm may be rated as high from a project manager’s point of view, but be rated as 
low from a CEO’s point of view, because the CEO normally is more experienced and 
can access more resources. The inconsistent rating may lead to the contradictory result 
that we had and should be addressed in a future study.  
5.3.3.3 Results and discussion about moderating effects of 
inseparability 
Our empirical data analysis indicates that the positive relationship between knowledge 
acquisition and innovation will be greater when under a high level of solution 
inseparability than under a low level of solution inseparability (H9b) (see Table 5-8). 
Under a high level of solution inseparability, the positive relationship between 
knowledge transformation and innovation will decrease when the level of solution 
inseparability increases (H9c) (see in Table 5-8). Therefore, H9b and H9c about the 
moderating effects of inseparability (INS) were supported by the results of our study. 
However, the moderating effect of inseparability on the relationship between external 
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knowledge sourcing and knowledge exploitation was not found (H9a) (see Table 5-8). 
One explanation maybe that a high level of solution inseparability implies that the 
service provided comes mainly from the KIBS firms. Although the process to 
formulate the solution to the customer, or the process to provide the service to the 
customer involves frequent interaction with customer, some of the external knowledge 
from customer may not be that relevant to the particular project. In such case, the more 
frequent the interaction with the customer, the more external knowledge can be 
obtained from the customer, and the more time will be required for the KIBS firm to 
classify the relevant and irrelevant knowledge. Therefore, under high solution 
inseparability, such kind of external knowledge sourcing may not necessarily facilitate 
knowledge exploitation, rather, it may decrease the efficiency of knowledge 
exploitation.  
5.3.3.4 Results and discussion about moderating effects of perishability 
Two hypotheses were related to the moderating effects of solution perishability (PER) 
and both were proved by our empirical data. The positive effect of external knowledge 
sourcing on knowledge exploitation will be weaker when the solution is more 
perishable (H10a) (see Table 5-8). When the solution is more perishable, external 
knowledge sourcing will contribute less to knowledge exploitation. This is because the 
most efficient and effective manner to satisfy customers is to prepare in advance, rather 
than integrating external knowledge and applying it when knowing the customers’ 
exact demand. This point will be more valuable to t-KIBS firms that have accumulated 
special knowledge and well developed routines through years of operation. External 
knowledge sourcing is not necessary for them to provide a solution to the client even if 
the solution is perishable, as they know the relevant industrial and technological trends 
and can predict future demands from customers very well.  
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The positive effect of knowledge identification on strategic flexibility will be stronger 
when the solution is more perishable (H10b) (see Table 5-8). When the solution is 
more perishable, if it cannot be prepared in advance, the ability to identify external 
knowledge and external opportunity will be a very important source to help the firm 
have a quick response. This point will be more valuable to young t-KIBS firms as they 
may not have sufficient experiences in the relevant industry and cannot have an 
appropriate prediction for the future demands.  
5.3.3.5  Results  and  discussion  about  moderating  effects  of 
environmental turbulence 
Two hypotheses on the moderating effects of environmental turbulence (ET) were 
supported by our data. The positive relationship between knowledge transformation 
and innovation will be greater in a high turbulence environment than in a stable 
environment (H11c) (see Table 5-9). Also, in a high turbulence environment, the 
positive effect of knowledge acquisition on strategic flexibility will be stronger than in 
a stable environment (H11f) (see Table 5-9).  
However, the moderating effects of environmental turbulence on the relationship 
between external knowledge sourcing and knowledge acquisition (H11a), prior related 
knowledge and knowledge exploitation (H11b), knowledge exploitation and 
innovation (H11d), and knowledge identification and strategic flexibility (H11e) were 
not supported (see Table 5-9).  
Previous literature suggests that in a turbulent environment companies need to 
introduce radical innovations to minimize the threat of obsolescence (Jansen et al., 
2006; Zahra, 1996; Zahra and Bogner, 1999). Radical innovation requires more new 
external knowledge to develop creative ideas, which leads to the stronger impact of 
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external knowledge sourcing on knowledge acquisition (H11a). Also, radical 
innovation implies the importance of tacit knowledge, as it is more difficult to 
anticipate all of the needs and possible interactions in a radically new product or 
process (Leonard and Sensiper, 1998), which leads to the stronger effect of prior 
related knowledge, especially different experts, on knowledge exploitation (H11b) 
(Chi et al., 1988). However, the main innovation in our response firms was incremental 
innovation, which is consistent with Lumpkin and Dess (2001), Miller (1987), and 
Zahra and Bogner (1999). All agreed that, under a turbulent environment, firms should 
react to existing trends and demands by modifying or expanding current 
products/services, increasing advertising, and enhanced tailoring of existing 
products/services to gain the competitive advantage. In such cases, the argument for 
H11a and H11b will be not supported.  
The moderating effect of environmental turbulence on the relationship between 
knowledge exploitation and innovation (H11d) was not supported by our data. This 
may be because, in an environment of high turbulence, companies may not be able to 
fully understand their customers’ needs. The innovative products/services introduced 
are based on their own assumption of ‘superior’ (Friar, 1995). From the customer’s 
point of view, the ‘new’ may not have a meaningful difference. As such, knowledge 
exploitation cannot lead to more successful innovations in a turbulent environment.  
Table 5-11 Moderating effect of ET on the relationship between KI and SF 
Path from Path to Moderator Interaction Coefficient
KI SF COMP 0.038
KI SF MT .083*
KI SF TT .090**  
 
































Note: SF = Strategic flexibility; KI = Knowledge identification; MT = Market turbulence  Note: SF = Strategic flexibility; KI = Knowledge identification; TT = Technological turbulence  
       Figure 5-16 MT x KI on SF                  Figure 5-17 TT x KI on SF 
To further test H11e, i.e. the moderating effect of environmental turbulence on the 
relationship between knowledge identification and strategic flexibility; we used the 
original components of environmental turbulence, i.e. competitive intensity (COMP), 
market turbulence (MT), and technological turbulence (TT). As shown in Table 5-11 
and Figures 5-16 and 5-17, the moderating effect of market turbulence and 
technological turbulence was found to be significant and the moderating effect of 
competitive intensity was not. This result indicates that the positive relationship 
between knowledge identification and strategic flexibility can be influenced by market 
turbulence and technological turbulence, but will not be affected by competitive 
intensity. Competitive intensity comes from competitors whereas market and 
technological turbulence comes from the whole industry. The main innovation by our 
response firms was incremental innovation (see Table D-12 and Table D-13 in 
Appendix D). The smaller the change to a firm’s product composition, the harder it is 
for a competitor to detect this through normal intelligence-gathering activities 
(McEvily and Chakravarthy, 2002). Likewise, the focal firm also finds it difficult to 
detect incremental improvements by its competitors. As such, it might not be able to 
respond quickly to competitors’ actions. In such cases, competitive intensity will not 
affect the relationship between knowledge identification and strategic flexibility. With 
regards to market turbulence and technological turbulence in the whole industry, the 
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information comes from everywhere rather than only from competitors. Such a 
turbulent environment favours a firm’s ability to identify new knowledge and swiftly 
respond to it, which leads to a stronger positive relationship between knowledge 
identification and strategic flexibility.  
5.3.4 Results and discussion on other effects 
Control variables 
Two control variables were included in this study, firm size (SIZE) and firm age 
(AGE). Based on the description on why we choose these two control variables (in the 
sub-chapter 4.2.3), we controlled SIZE on knowledge identification, knowledge 
acquisition, knowledge transformation, and innovation, and we controlled AGE on 
knowledge identification, knowledge transformation, and innovation. From the results 
in Model 8 (as shown in Table 5-8) and Model 9 (as shown in Table 5-9), only three 
effects were significant. All the significant effects were related to SIZE, whereas AGE 
has no significant control effects in our data. 
Our results showed that larger firms with more functional departments and resources 
will be more actively engaged in knowledge acquisition and to achieve better 
innovation performance. However, it may be more difficult for the employees in larger 
firms to leverage transferred knowledge to other colleagues. 
Our results showed no significant effect of SIZE on knowledge identification, nor 
significant effects of AGE on knowledge acquisition, knowledge transformation, or 
innovation. Therefore, the existence of these relationships has no effect on our 
framework. 
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Relationships between absorptive capacity dimensions 
Our results indicate significant relationships between the absorptive capacity 
dimensions (as shown in Table 5-8 and Table 5-9) although these relationships are not 
the focus in our study. Knowledge identification positively related to knowledge 
acquisition, knowledge acquisition positively related to knowledge transformation, and 
knowledge transformation positively related knowledge exploitation. The results 
confirmed the process or stage view of absorptive capacity.  
5.4 Summary 
This chapter demonstrated the construction of the survey instrument. A number of 
items were developed especially for this survey; however, most measures were drawn 
from literature where possible. The process of survey implementation and 
administration to our targeted population was also reported in detail. Following that, 
the survey results were analyzed. After justifying the validity of the data and 
presenting the descriptive results, the measurement model was assessed through both 
exploratory factor analysis (EFA) and confirmatory factor analysis (CFA). With a high 
quality of measurement model achieved, hypotheses were tested in structural models 
through structural equation modeling (SEM) with LISREL 8.7.  
Most of our hypotheses regarding direct effects were supported except H2d, H6a, and 
H6b. Relating back to the extant literature, the results were further discussed and 
explained, in particular for the non-supported hypotheses. Our findings for direct 
effects are interesting. The results seem to tell us that even though we are quite 
confident about the effect of internal prior related knowledge on a firm’s absorptive 
capacity, we are not sure of the effects of several relationships, mostly of the effect of 
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external knowledge sourcing on knowledge exploitation, and the effect of knowledge 
exploitation on innovation. We found no support for the effect between external 
knowledge sourcing and knowledge exploitation. The current result might be due to 
the fact that in the established firms like in our data, most activities are based on their 
own competence and familiarity. Therefore, their knowledge exploitation capacity will 
depend mostly on their accumulated prior related knowledge, rather than on the 
external knowledge sourcing. With regards to the effects of knowledge exploitation on 
innovation and strategic flexibility, it seems that while identifying, acquiring, 
transforming knowledge is relatively straightforward, exploiting the knowledge is not. 
This could be due to the fact that our measures of identifications, acquisition, 
transformation is more process-oriented and exploitation is more outcome-oriented. 
Even though we could control our process, whether the process turns out to be good or 
not is questionable. 
With regards to the hypotheses on moderating effects, IHIP characteristics and 
environmental turbulence were found to have some significant moderating effects on 
the direct effects we tested above. Further discussion on the results was presented as 
well.  
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Table 5-12 Hypotheses testing results 
Hypothesis Path from Path to Moderator Coefficient Conclusion Note
H1a KPRI KI 0.353*** Supported
H1b KPRI KAC 0.201** Supported             
H1c KPRI KT 0.285*** Supported         
H1d KPRI KE 0.229*** Supported
H2a KEXT KI 0.135* Supported
H2b KEXT KAC 0.189** Supported
H2c KEXT KT 0.135* Supported
H2d KEXT KE -0.091 Not supported
H3a KI INNO 0.175** Supported
H3b KI SF 0.164** Supported
H4a KAC INNO 0.155* Supported
H4b KAC SF 0.320*** Supported
H5a KT INNO 0.286*** Supported KPRI = Internal prior related knowledge;
H5b KT SF 0.192** Supported KEXT = External knowledge sourcing;
H6a KE INNO -0.054 Not supported KI = Knowledge identification;
H6b KE SF 0.057 Not supported KAC = Knowledge acquisition;
H7a KPRI KAC INT 0.021 Not supported KT = Knowledge transformation;
H7b KPRI KE INT 0.098* Supported KE = Knowledge exploitation;
H7c KEXT KAC INT -0.121* Supported SF = Strategic flexibility;
H7d KEXT KE INT -0.094* Supported INNO = Innovation;
H7e KT INNO INT 0.038 Not supported INT = Intangibility;
H8a KEXT KE HET -0.081 Not supported HET = Heterogeneity;
H8b KT SF HET -0.092* Supported INS = Inseparability;
H9a KEXT KE INS -0.007 Not supported PER = Perishability;
H9b KAC INNO INS 0.148** Supported ET = Environmental turbulence;
H9c KT INNO INS -0.169** Supported SIZE = Firm size;
H10a KEXT KE PER -0.117* Supported AGE =Firm age;
H10b KI SF PER 0.112* Supported *** p ≤ 0.001; **P ≤ 0.01; *P ≤ 0.05
H11a KEXT KAC ET 0.026 Not supported NOTE: Except for moderating effects of ET,
H11b KPRI KE ET -0.046 Not supported             all the coefficients are based on the
H11c KT INNO ET 0.096* Supported              result from Model 8
H11d KE INNO ET -0.08 Not supported
H11e KI SF ET -0.054 Not supported
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CHAPTER 6 Conclusion and Future Studies 
6.1 Introduction 
The overall objective of this study is to improve the understanding of how knowledge 
contributes to competitive advantage in KIBS. To answer the research questions 
proposed in Chapter 2, hypotheses were developed and then tested through a mass web 
survey. The results and findings are summarized in this chapter. In addition, 
contributions and implications of this study for researchers and practitioners will be 
proposed. The shortcomings of the current study and promising areas for future studies 
are listed.  
6.2 Main findings of the study 
This study presents opportunities to further our understanding on absorptive 
capacity—its antecedents, dimensions, and effects on competitive advantage—in KIBS 
firms. We proposed the research questions in Chapter 2 and they are satisfactorily 
answered by the results of our study through the procedure of hypotheses development 
and validation by the empirical survey research. An overview of the findings is 








Chapter 6                                     Conclusion and Future Studies 
 157
Table 6-1 An overview of research questions and findings of the study 
Research questions Findings 
How does prior knowledge and 
external knowledge sourcing affect 
different dimensions of absorptive 
capacity in KIBS? Does every 
dimension of absorptive capacity 
path dependent? 
Both internal prior related knowledge and external knowledge sourcing contribute to 
knowledge identification, knowledge acquisition, and knowledge transformation. 
However, only prior related knowledge positively affects knowledge exploitation, and 
there is no significant relationship between external knowledge sourcing and knowledge 
exploitation. In addition, we found that in general, prior related knowledge contributes 
more to the four dimensions of absorptive capacity than external knowledge souring 
does.  
How do different dimensions of 
absorptive capacity affect innovation 
and strategic flexibility in KIBS 
respectively? Which dimension is 
more critical? 
 
Our empirical data confirmed the positive relationship between three dimensions of 
absorptive capacity, i.e. knowledge identification, knowledge acquisition, and 
knowledge transformation, and the two aspects of competitive advantage, i.e. innovation 
and strategic flexibility. Contrary to our expectation, knowledge exploitation negatively 
affects innovation, especially incremental innovation in KIBS firms, although it is not 
significant. However, the positive relationship between knowledge exploitation and 
innovation is supported in high innovative firms. Knowledge transformation is the most 
critical dimension that affects innovation, and knowledge acquisition is the most critical 
dimension that affects strategic flexibility. 
What are the possible contingents in 
the above relationships and how will 
they moderate the above 
relationships? 
Service characteristics, i.e. intangibility, heterogeneity, inseparability, and perishability 
(IHIP) and environmental turbulence moderate some of the direct effects in the 
absorptive capacity construct. In particular, for solution with high level of intangibility, 
the positive relationship between prior related knowledge and knowledge exploitation 
will be stronger, and the positive relationship between external knowledge sourcing and 
knowledge acquisition, and between external knowledge sourcing and knowledge 
exploitation will be weaker. For solution with higher level of heterogeneity, the positive 
relationship between knowledge transformation and strategic flexibility will be weaker. 
For solution with higher level of inseparability, the positive relationship between 
knowledge acquisition and innovation will be stronger, and the positive relationship 
between knowledge transformation and innovation will be weaker. For solution with 
higher level of perishability, the positive relationship between external knowledge 
sourcing and knowledge exploitation will be weaker, and the positive relationship 
between knowledge identification and strategic flexibility will be stronger. For the 
companies under higher turbulent environment, the positive relationship between 
knowledge transformation and innovation, and between knowledge acquisition and 
strategic flexibility will be greater. 
6.3 Contributions and implications of the study 
6.3.1 Contributions and implications to researchers 
Our study made four main contributions to both the absorptive capacity literature and 
service research literature as: (1) we distinguished the four dimensions of absorptive 
capacity; in particular, we distinguished them in KIBS through firm level analysis; (2) 
we tested the effects of different antecedents, i.e. prior related knowledge and external 
Chapter 6                                     Conclusion and Future Studies 
 158
knowledge sourcing, on the four dimensions of absorptive capacity; (3) we tested the 
effects of different dimensions of absorptive capacity on different dimensions of 
competitive advantage (consequences), such as innovation and strategic flexibility; and 
the test of antecedents and consequences were tested simultaneously in one framework; 
and (4) we operationalized the contingents of absorptive capacity construct as service 
characteristics (IHIP) and environmental turbulence and tested them in the context of 
KIBS firms. This study is among the first to systematically operationalize and test the 
significant concept of absorptive capacity in the literature. Through this effort, we 
extended the current literature towards a more concrete, fine-grained understanding of 
‘absorptive capacity’, its antecedents and how it contributes to competitive advantage. 
A detailed discussion on the contributions is shown in the following paragraphs. 
Since its introduction as a construct in organizational research by Cohen and Levinthal 
(1989), absorptive capacity has been discussed in more than 900 peer-reviewed 
academic papers (Lane et al., 2006). Although the dimensions/processes of absorptive 
capacity have been established in theory, there are very few empirical studies in 
absorptive capacity, and still fewer have examined absorptive capacity directly. For 
those studied, most tend to identify absorptive capacity with knowledge content and 
operationalize absorptive capacity with R&D related proxies (such as R&D intensity 
or patents), which is problematic since it treats absorptive capacity as a static resource 
and not as a process or capability. Even if absorptive capacity was treated as a process 
or capability, the four dimensions (or processes) of absorptive capacity (i.e. knowledge 
identification, knowledge acquisition, knowledge transformation, and knowledge 
exploitation) were seldom been measured separately except by Jansen et al. (2005) and 
Jantunen (2005). Building on their effort, the current study distinguished the four 
dimensions of absorptive capacity, i.e. knowledge identification, knowledge 
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acquisition, knowledge transformation, and knowledge exploitation, and empirically 
tested them in the context of KIBS firms through firm level analysis. This distinction 
of the four dimensions of absorptive capacity proves to be useful as we find that the 
four dimensions are conceptually different from each other, as demonstrated by the 
confirmatory factor analysis in Chapter 5. This finding paves the way for future 
scholars to investigate absorptive capacity in more detail. While knowledge 
identification, acquisition, and transformation seems to be straightforward, knowledge 
exploitation is less so. Knowledge identification, acquisition, and transformation are 
more process-oriented, but knowledge exploitation is more outcome-oriented. Even 
though we could control our process, whether the process turns out to be good or not is 
questionable.  
Different antecedents, i.e. prior related knowledge and external knowledge sourcing, 
have differential effects on the four dimensions of absorptive capacity. Prior related 
knowledge contributes to all four dimensions of absorptive capacity, including 
knowledge exploitation, indicating the path dependency nature of all the four 
dimensions of absorptive capacity. Compared to that, external knowledge sourcing 
does not have a significant effect on knowledge exploitation, but has positive effects 
on the other three dimensions of absorptive capacity. In addition, prior related 
knowledge contributes more to all four dimensions of absorptive capacity than external 
knowledge sourcing does. This sheds light on the literature. It appears that the 
absorptive capacity is more of a result of internally accumulated knowledge rather than 
externally gathered knowledge. This finding is similar to the original claim of Cohen 
and Levinthal (1990), which claims firms need absorptive capacity to detect the value 
of external knowledge and to strategically position themselves for potential future 
growth. The argument is equivalent to saying that even though certain knowledge does 
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not offer immediate benefit per se, such knowledge is useful since it will position the 
current firm to recognize the option value of future opportunities. With the current 
knowledge, such recognition would be possible.  
Different dimensions of absorptive capacity may have different impacts on different 
dimensions of competitive advantage, such as innovation and strategic flexibility. 
However, this has not been empirically tested in any of the previous studies. Our study 
is among the first to test the effect of absorptive capacity on competitive advantage. 
We found that, except for knowledge exploitation, the other three dimensions of 
absorptive capacity positively affect strategic flexibility and innovation in the firm. 
Among the three dimensions, knowledge acquisition is the most important contributor 
to strategic flexibility and knowledge transformation is the most important contributor 
to innovation. These findings are not surprising. Active knowledge acquisition 
positions firms well to search for different venues to explore their current competitive 
advantage, which could be viewed as one form of flexibility. Also innovation could be 
taken as solving an existing problem in new ways, which might require certain 
understanding of existing problems but transform the problems into new solutions. In 
the context of KIBS, our data indicated a negative relationship between knowledge 
exploitation and incremental innovation. This finding is counter-intuitive, and might be 
due to the measurement used as discussed in Chapter 5. To further test the hypothesis, 
we conducted a regression analysis in the high innovative firms. Not surprisingly, the 
positive relationship between knowledge exploitation and innovation was supported. 
Our finding positions this traditional view of absorptive capacity against Zahra and 
George (2002), which includes dual aspects of absorptive capacity as potential and 
realized capacity. Our finding suggests that the realized capacity is elusive, or at best 
difficult to realize. Knowledge exploitation does not have a significant effect on 
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strategic flexibility and even has a negative effect on incremental innovation. In 
summary, our study refines the absorptive capacity construct, especially in the context 
of KIBS firms.  
Contingents in the absorptive capacity construct have been mentioned in theory. For 
instance, Zahra and George (2002) mentioned activation triggers and regimes of 
appropriability. In addition to these, Todorova and Durisin (2007) discussed power 
relationships. However, none of these have been operationalized and tested. Based on 
our KIBS firms’ context, we used the four service characteristics, i.e. intangibility, 
heterogeneity, inseparability, and perishability (IHIP), plus environmental turbulence 
as the contingents and tested them. IHIP weakens the appropriability of firm specific 
knowledge among KIBS firms since it is hard to have valuable, rare, in-imitable and 
non-substitutable resources in the industry. Testing the benefits of absorptive capacity 
is a critical theoretical step in such an industry, since its validity in a transient KIBS 
industry will naturally validate its existence in more capital-intensive, product oriented 
industries. Our findings suggest that the direct effects of the antecedents on absorptive 
capacity and the direct effects of absorptive capacity on competitive advantage are 
moderated by the IHIP level of the solutions and the level of environmental turbulence. 
For more intangible solutions, prior related knowledge will contribute more to 
knowledge exploitation, and external knowledge sourcing will contribute less. 
Similarly, external knowledge sourcing contributes less to knowledge exploitation 
when the solution has a higher level of perishability. The positive relationship between 
knowledge identification and strategic flexibility increases for solutions with higher 
levels of perishability and for environments with higher market and technological 
turbulence. The positive effect of knowledge acquisition on strategic flexibility will be 
stronger when in high turbulent environments and its positive impact on innovation 
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will be stronger when the solution inseparability is higher. When the solution 
heterogeneity and inseparability are higher, knowledge transformation contributes less 
to strategic flexibility and innovation. However, knowledge transformation contributes 
more to innovation when environmental turbulence is higher. All of our findings 
indicate the value of operationalizing the contingents in the absorptive capacity 
construct. This enhances the understanding of how prior related knowledge and 
external knowledge sourcing affect different dimensions of absorptive capacity for 
solutions with different IHIP levels. It also contributes to the understanding of how 
different dimensions of absorptive capacity contribute to achieving the various 
consequences of competitive advantage for solutions with different IHIP levels and 
under environments with different turbulence levels.  
6.3.2 Contribution and implication to practitioners 
In addition to the contribution to research, our study also made several important 
contributions to practice. 
Firstly, both prior related knowledge and external knowledge sourcing positively affect 
strategic flexibility and innovation in KIBS firms. In order to gain competitive 
advantage, KIBS firm should consider knowledge both inside and outside the 
organization. In particular, KIBS firms should pay more attention to accumulating 
internal related knowledge, as it contributes more to the four dimensions of absorptive 
capacity than external knowledge sourcing does, through which companies achieve 
strategic flexibility and innovation. In addition, accumulation of prior related 
knowledge is a long term process and the company should establish relevant 
mechanisms to initiate and carry out such accumulation. In particular, if the company’s 
strategy is to gain competitive advantage in the aspect of strategic flexibility, it should 
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invest more in knowledge acquisition, understanding what other firms are engaged in 
and trying to learn from others. 
Secondly, prior related knowledge contributes more to knowledge exploitation than 
external knowledge sourcing does, especially in established firms similar to our 
respondents with an average firm age of 22 years. This is because after many years of 
operation, established firms should have a bigger knowledge pool based on their 
analysis and understanding of the industry, technology, and clients. However, even for 
established firms, knowledge acquisition is still very important, especially for KIBS 
firms. The main objective of KIBS firms is to provide a service to its clients, but this 
service varies according to different clients and environments (heterogeneity), which 
implies tremendous changes. Even if the firm has a big knowledge pool, the 
knowledge particular to these changes might be new knowledge to established firms. 
Therefore, established firms should always acquire external knowledge in order to 
update.  
Thirdly, in industries which favour incremental innovation, such as software, technical 
engineering, mechanical and process engineering design and R&D consultancy in 
service sectors, and machinery & equipment and other process industry in 
manufacturing sectors, firms should pay more attention to the capacity of knowledge 
identification, knowledge acquisition, and knowledge transformation. Although 
knowledge exploitation is, in theory, the most important dimension of absorptive 
capacity as it reflects a firm’s ability to incorporate knowledge into its operations, 
especially in new or improved products; our findings suggest that the other three 
dimensions contribute more to competitive advantage. With the capacity to identify 
external knowledge, acquire it, and have the routines and processes to interpret, 
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analyze, and combine it with existing knowledge, to apply it is only a natural outcome.  
Fourthly, there is no best strategy for all projects. Firms should have different 
knowledge management strategies when dealing with different projects. For projects 
which require a solution with high intangibility, although frequent and in depth 
communication with external knowledge sources are necessary, the company should be 
more focused on the full application of internal prior related knowledge. For projects 
which require a solution with high heterogeneity, it may not be necessary for the 
company to invest much in the routines and processes to codify, interpret, analyze, and 
combine existing knowledge with external acquired knowledge, as this might 
contribute less to gaining competitive advantage. For projects which require a solution 
with high inseparability, the company should put more effort into acquiring external 
knowledge to innovate, rather than codifying and interpreting them from time to time. 
For projects which require a solution with high perishability, the firm should turn its 
focus to prior related knowledge to predict future trends and identify new opportunities 
to get a quick response, and interactions with external knowledge sources should be 
low priority.  
Finally, different knowledge management strategies should be considered when firms 
are operating in environments with different turbulence levels. When operating in a 
highly turbulent environment, firms should actively identify and acquire external 
knowledge to respond promptly. In particular, under current economic conditions, 
production and consumption styles change very fast, which implies high market and 
technological turbulence. New demands from customers surge due to this fast 
changing environment and these demands require new products/services to satisfy 
them. Therefore, identifying such demands and acquiring relevant external knowledge 
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should be a high priority. In such situations, knowledge transformation should also be 
emphasized as it facilitates innovation. In summary, for KIBS firms operating in 
industries with high market and technological turbulence, more attention should be put 
on identifying external knowledge and opportunities to make the firms agile.  
6.4 Limitations of the study and future directions 
Due to time and resource constraints, this study is subject to a few limitations and, 
hence, provides some new directions for future research.  
Firstly, in our study we measured internal prior related knowledge and external 
knowledge sourcing. However, we did not take the level of ‘relatedness’ into 
consideration. As we know, elements of similar knowledge facilitate the integration of 
the acquired and acquiring knowledge bases (Grant, 1996a; Kogut and Zander, 1992). 
If the external knowledge comes from distant realms of technology, the integration of 
knowledge can be resource consuming or even counterproductive as routines 
inappropriate to either or both knowledge bases might be adopted (Haspeslagh and 
Jemison, 1991). On the other hand, an acquired knowledge base that is too similar to 
the acquiring knowledge base may contribute little to subsequent innovation 
performance as the acquired new knowledge cannot provide a cross-fertilization effect 
(Cohen and Leveinthal, 1990). Therefore, there should be an optimal level of 
‘relatedness’ of the external knowledge and prior existing knowledge. Future study 
could investigate this point to further enhance the understanding of the absorptive 
capacity construct.  
Secondly, specialization was not taken into account in the current study. Specialization 
refers to the extent to which team numbers work in the functional areas in which they 
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have spent the greater part of their career (Bunderson and Sutcliffe, 2002), in other 
terms, it can be rerated as the inverse of dominant functional diversity. A specialised 
firm consists mainly of employees in the same area of practice. The number of 
functional areas represented in a unit is beneficial for considering a greater range of 
perspectives and facilitating creativity (Milliken and Martins, 1996; Moorman and 
Miner, 1997), yet functional diversity may create difficulties in resolving differences 
among perspectives and may slow down innovation. Knowledge sharing channels are 
also very different between people in different communities (Tidd and Hopkins, 2006). 
For instance, informal knowledge sharing is very strong within communities of 
practices, but little across communities even when based in the same location. 
Therefore, specialisation could be treated as another contingent in the absorptive 
capacity framework. By adding this, more managerial implications could be provided 
to firms with different specialisation levels. This would be very valuable to KIBS firms 
as they provide solutions to different customers in different industries.  
Thirdly, there are limitations related to the measures that we used. Because we 
formulated an integrated model with a large set of variables, we were limited in the 
number of items we could use to asses each variable due to restrictions on the length of 
the questionnaire. This aspect probably reduced construct validity somewhat compared 
to more complete scales. Most of the measurement items were adopted from previous 
studies, and are reflective in nature. This may to some extent reduce the quality of the 
measure. One variable, external knowledge sourcing, had a relatively low value 
compare to other variables in the current study, which may constrain the meaning of 
the findings related to this variable to a special group of firms. A more complete 
measure with special emphasis on some of our variables would be preferred to enhance 
the quality of the measure and to generalize the findings. In addition, the KEXT 
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construct was measured by a combination of Diversity and Frequency of external 
knowledge sourcing in this study. Diversity and Frequency are conceptually different, 
and therefore there may potentially be some companies with the same KEXT scores 
but different high-low combinations of Diversity and Frequency. As this study did not 
distinguish between the two forms of external knowledge sourcing, the findings should 
therefore be interpreted within the limitation of how the KEXT construct was being 
measured.  For that reason, separating KEXT_Frequency and KEXT_Diversity as 
two distinctive factors in future research would enrich the understanding of the 
relationship between external knowledge sourcing and absorptive capacity. 
Fourthly, the survey sample in our study was restricted to t-KIBS operating in Finland.   
We do not have any specific reason to believe that nationality might bias the results in 
a predictable direction. However, only by extending this research to other countries 
could one prove this conjecture and generalize the findings (Fosfuri and Tribó, 2008). 
As only t-KIBS were included in our sample, further research comparing the difference 
of our framework in t-KIBS and p-KIBS would be meaningful. In addition, not only 
were service firms included in our sample, but also manufacturing firms with t-KIBS 
functions. However, due to the limited number of companies in manufacturing, we 
could not compare our framework in service and manufacturing. Further research 
comparing the difference of our framework in service and manufacturing firms would 
also be meaningful. In addition, this study is cross-sectional while knowledge 
exploitation might take a long time to come to realize. It is clear that in order to 
establish the causal claims of the model one needs longitudinal data. Hence, our results 
should be interpreted as association among variables and not in terms of causality 
(Fosfuri and Tribó, 2008). So there is potential for longitudinal studies, which will not 
only strengthen the causality interpretation of the result, but also alleviate the possible 
Chapter 6                                     Conclusion and Future Studies 
 168
problems raised by endogeneity. Especially for our study, although endogeneity has 
been addressed, it was not been fully tested due to the operational difficulties. Future 
study could implement two-stage least squares to make the result more robust. 
Finally, we applied structural equation modeling in data analysis. After comparing 
alternative measurement models and structural models, we chose the ones that fit the 
data best to test the hypotheses. However, due to the sample size restriction, we could 
not test all the effects in one model. A thorough analysis using one model to verify our 
results with larger sample size would be valuable in future research. In particular, for 
the moderating effect of environmental turbulence, we tested the impact of competitive 
intensity, market turbulence, and technological turbulence as a whole. However, our 
results indicate that these three dimensions of environmental turbulence may have 
different moderating effects in our framework. Therefore, separating these in future 
research would enrich the understanding of the moderating effects of environmental 
turbulence.  
6.5 Conclusion 
This dissertation started with the trend of the important role of KIBS in modern 
economies and then further studied the extant literature. This study extended the 
current literature towards a more concrete, fine-grained understanding of ‘absorptive 
capacity’, its antecedents and how it contributes to competitive advantage. It is among 
the first to systematically operationalize and test the significant concept of absorptive 
capacity in the literature: (1) The distinction of the four dimensions of absorptive 
capacity—knowledge identification, knowledge acquisition, knowledge transformation, 
and knowledge exploitation—paves the road for future scholars to investigate 
absorptive capacity more; (2) Absorptive capacity is more a result of internally 
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accumulated knowledge rather than externally gathered knowledge, which is more 
similar to Cohen and Levinthal (1990). Except for knowledge exploitation, all other 
three dimensions of absorptive capacity contribute to competitive advantage. Thus, our 
findings oppose the traditional view of absorptive capacity against Zahra and George 
(2002), which separates absorptive capacity as potential and realized capacity. Rather, 
our finding suggests that the realized capacity is elusive, or at best difficult to realize; 
and (3) the direct effects of the antecedents on absorptive capacity and the direct 
effects of absorptive capacity on competitive advantage are moderated by the IHIP 
level of the solutions and the level of environmental turbulence. This enhances the 
understanding of the absorptive capacity in different situations. Although the findings 
are subjected to several limitations, this study adds value to our theoretical 
understanding and actionable knowledge to the subject. At this point, we urge both 
scholars and practitioners to make use of our findings to further our understanding on 
how KIBS firms can improve performance through absorptive capacity.  
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Appendix A - Road map of Survey 
— Summary of definitions of the variables and corresponding measurement items, 









































ability to manage 
economic and 
political risks by 
promptly 
responding in a 
proactive or 
reactive manner to 














products / services 








 We are able to derive benefits from diversity (e.g. 
diversified customer needs and partners) in the 
environment. 
 We are able to derive benefits from variability 
(e.g. fast new product / service introduction rate) 
in the environment. 
 We are able to manage macro-environmental 












 We have more innovative products/services than 
our competitors. 
 We tend to lead the industry in introducing new 
products/services.  




 Most innovations in your company are: 
o New to the market 
o New to the company, but already exists in the 
market 

































































 The first item captures the organizational 
objective of building excess resources by 
hedging (Eppink, 1978) and likewise 
stresses sharing investments across 
business activities. 
 The second item appraises a firm’s 
emphasis on deriving benefits from 
diversity in the environment. 
 The third item measures the importance 
the firm puts on benefiting from 
opportunities that arise from variability in 
the environment. 
 The final item appraises strategic 
flexibility in terms of a firm’s strategic 
emphasis on management 
macroenvironmental risk (i.e. political, 
economic, and financial risks). 
 
 
 We have more innovative products / 
processes than our competitors. 
 We tend to lead the industry in 
introducing new products/ new 




 Radical innovation: Introduction of 
totally new product/services 
 Improvement innovation: Enhancement 
done of an existing service/product, 









































 The percentage of total annual sales (by last 
year, i.e. 2007) that consists of new or 
substantially improved products/services 
introduced over the past three years (period 









































characteristics (for example improvement 
on quality) 
 Incremental innovation: Addition of 
substitution of new 
elements/characteristics to the existing 
services 
 Ad hoc innovation: Solution suggested by 
customers based on experience, 
knowledge and competences. 
 Recombinative innovation: New 
combination of existing services or new 




 Innovation performances was measured 
as the percentage of total annual sales (by 
the year of 2002) that consists of new or 
substantially improved products 
introduced over the period 2000-2002.  
---- they following Cassiman and 














language, and the 
awareness of what 
knowledge the 
Self developed based on definition & literature 
review 
 We know what knowledge we already possess. 
 We know how to use the knowledge we possess. 
(deleted) 
 When having problems, we know how to solve 
them. 
 We have experts in different disciplines. 
 We have a good knowledge of who the “experts” 
were in each of the disciplines. 










It must possess some amount of prior 




The first dimension is the similarity of 
scientific, technical, or academic knowledge, 
the ‘know-what’ portion of the student’s and 
teacher’s knowledge bases. The second 







ap of Survey 
organization 
already possesses, 
as well as where 
and how it is used.  
 
 
 We have similar scientific, technical, or academic 
knowledge base to our external source. (deleted) 
 We have similar knowledge processing to our 


























knowledge processing, the ‘know-how’ 
portion of their knowledge bases. 
 
Members of <recipient> have a common 
language to deal with the <practice> 
 
The relevant prior knowledge that is the basis 
of absorptive capacity also includes 
awareness of what knowledge the 
organization already possesses, as well as 
where and how it is used. 
 
 
There was broad recognition of who the 
“experts” were in each of the disciplines. 
Project teams routinely sought advice from 









Self developed based on definition & literature 
review 




o Universities / research institutions 








o R&D consortia 
o Contractual agreements 
o Joint ventures 


















They considered five extraindustry source of 
knowledge as: equipment suppliers, material 
suppliers, downstream users of the industry’s 
product, government laboratories and 
agencies, and universities. 
 
They concerned 7 external knowledge 
sources as: (1) suppliers, (2) clients, (3) 
competitors, (4) universities, (5) other 
research institutions, (6) conferences, 
meetings and specialized journals and (7) 
exhibitions and showrooms. 
 
External knowledge sources include 
acquisitions, purchasing, through licensing 
and contractual agreements, and 
interorganizational relationships, including 







ap of Survey 
o Alliance 
o Direct interactions 
o Search papers 








“We discussed with our clients and suppliers 









the firm’s capability 
in identifying new 
technological 
knowledge and 
industrial trends.  
 We are able to identify the latest technical trends 
in our industry. 
 We are able to track the latest technical trends in 
the industries related to our industry. 
 We know the radical innovations/major 
breakthroughs within the industry. 
 We are able to estimate the impact of the above 








Xiaoyang Wang’s PhD thesis (He 
operationalized from Rowley et al., 2000) 
 We can detect the latest technical trends 
within our industry. 
 We can track the latest technical trends in 
relevant industry. 
 When there are radical innovations / 
major breakthroughs within the industry, 
we are able to get to know them and 





acquisition refers to 




knowledge that is 
critical to its 
operations.  
 
 We benchmark the best practice in our industry. 
(deleted) 
 We actively adopt the best practice in our 
industry. 
 We have assessed our intangible assets 
(intellectual property, know-how, etc). (deleted) 
 We collect industry information through the 
informal means (e.g. lunch with industry friends, 
talks with trade partners). 
 We periodically organize special meetings with 

















 We actively observe and adopt the best 
practice in our sector. 
 We continuously gather economic 
information on our operations and 
operational environment. 
 Our development activities are based on 
examined market needs. 
 We have assessed our know-how capital. 
 
 Our unit has frequent interactions with 
corporate headquarters to acquire new 
knowledge. 








ap of Survey 
 We collect industry information through 
informal means (e.g. lunch with industry 
friends, talks with trade partners). 
 Other divisions of our company are 
hardly visited (reverse-coded) 
 Our unit periodically organizes special 
meetings with customers or third parties 






denotes a firm’s 
capability to 
develop and refine 
the routines that 
facilitate combining 
existing knowledge 




 We consider the consequences of changing 
market demands in terms of new 
products/services. 
 We record and store newly acquired knowledge 
for future reference. (deleted) 
 We quickly recognize the usefulness of new 
external knowledge to existing knowledge. 
 We regularly share our experience among the 
colleagues.  
 We take efforts to grasp the opportunities for our 
company from new external knowledge.  
 





 Our unit regularly considers the 
consequences of changing market 
demands in terms of new products and 
services. 
 Employees record and store newly 
acquired knowledge for future reference. 
 Our unit quickly recognizes the 
usefulness of new external knowledge to 
existing knowledge. 
 Employees hardly share practical 
experiences. (reverse-coded)  
 We laboriously grasp the opportunities 
for our unit from new external 
knowledge. (reverse-coded) 
 Our unit periodically meets to discuss 






to the firm’s 
routines and 
processes that allow 
it to analyze 
process, interpret, 
and understand the 
information 
 We quickly understand new opportunities to 
serve our clients. 
 We quickly recognize shifts in our market (e.g. 
competition, regulation, demography). (deleted) 
 We quickly analyze and interpret changing 
market demands. 





 New opportunities to serve our clients are 
quickly understood. 
 We are slow to recognize shifts in our 
market (e.g. competition, regulation, 
demography). (reverse-coded) 
 We quickly analyze and interpret 







ap of Survey 
obtained from 




exploitation as an 
organizational 
capability is based 
on routines that 
allow firm to refine, 
extend, and 
leverage existing 
competences or to 




knowledge into its 
operations, it 
reflects a firm’s 
ability to harvest 
and incorporate 
knowledge into its 
operations, 
especially in the 
form of new and 
improved products.  
 We clearly know how activities within our 
company should be performed. (deleted) 
 We respond immediately to client complaints. 
 Our company has a clear division of roles and 
responsibilities. 
 We have a common language regarding our 
products/services. 
 We are able to positively respond to unexpected 
opportunities. (deleted) 
 We are capable of responding rapidly to 
competitors’ actions. (deleted) 
 













 It is clearly known how activities within 
our unit should be performed. 
 Client complaints fall on deaf ears in our 
unit. (reverse-coded) 
 Our unit has a clear division of roles and 
responsibilities. 
 Our unit has difficulty implementing new 
products and services. (reverse-coded) 
 Employees have a common language 
regarding our products and services. 
 
 We are able to take in unexpected 
opportunities. 
 We are capable of responding rapidly to 
competitors’ actions. 
 The change in the working methods and 
practices in our company is very slow 
(reversed). 
 We often hold over the correction of 
defects as far into the future as possible 
(reversed). 
 We usually respond immediately to 
defects pointed out by our employees. 
 We change our practices when a customer 
feedback gives us reason to change. 
 When someone in our company needs 
information about customer or marketing, 
he/she knows to whom to turn. 
Moderating 
Variables 
Definition Items Code Reference Original Source 
Intangibility The product/service 
can not be seen, 
Self developed based on definition & literature 
review 
INT Laroche et 
al. (2001) 
Intangibility construct encompasses three 







ap of Survey 
touched, defined, or 
understood. 
 Our products/services do not have a physical 
presence (e.g. an idea that cannot be seen ). 
 Our products/services are difficult to define or 
describe precisely. 
 Our products/services are difficult to understand 
if the evaluator lacks experience with them. 
 It is difficult to test the full-scale prototypes of 
our products/services. 
 
and mental intangibility. 
Heterogeneity There is no 
standard outcome 
of the product / 
service due to the 
“human factor” 
involved. 
Self developed based on definition & literature 
review 
 Our customers’ requirements for the same kind of 
products/service are quite different. 
 Our products/services are tailored to meet the 
specific need of the individual customer. 
 There are no standard products/services provided 
by our company. 
 The delivery process of the products/services 














Service does not have a standard outcome 
due to the “human factor” involved; it differs 
from customer to customer, from producer to 
producer, from employee to employee, and 
from day to day. 
 
Due to the close interaction between 
production and consumption of service, a 
large part of innovation activities in the 
service sector is oriented to the 
adaptation-customization of the service. 
Inseparability Production and 
consumption of the 
product / service 
happen 
simultaneously.   
Self developed based on definition & literature 
review 
 None of our products/services can be produced 
without the interaction with our customers. 
 Our customers help us to produce the 
products/services when they consume them (e.g. 
when our customers apply the ideas provided by 
us, their feedback helps us to generate ideas for 




Production and consumption of the product / 
service happen simultaneously.   
Perishability Product / service do 
not last, and as a 
result of this it 
Self developed based on definition & literature 
review 




The time aspect related to perishability was 
stressed. When the full capacity of a service 
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cannot be stored.   they are currently available. 
 When the quantity of products/services exceeds 
the customers’ demand, the un-consumed part can 
not be stored. 
 
 
ns (2004) lost. Also when the demand exceeds the 


















the rate of change 
in the composition 
of customers and 
their preferences. 
(the extent to which 
the composition 
and preference of 
an organization’s 
customers tended to 




turbulence: the rate 
of technological 
Competitive intensity 
 There are many “promotion wars” in our 
industry. 
 Price competition is an intense of our industry. 
 A new competitive move can be heard almost 
every day in our industry 








 In our kind of business, customers’ 
products/services preferences are quite stable. 
(reverse-coded) 
 Our customers tend to look for new products/ 
services all the time. 
 We are witnessing demand for our 
products/services from customers who never 
bought them before. 
 New customers tend to have 
product-related/service-related needs that are 
different from those of our existing customers. 
 We cater to many of the same customers that we 






























































 Competition in our industry is cutthroat. 
 There are many “promotion wars” in our 
industry. 
 Anything that one competitor can offer, 
others can match readily. 
 Price completion is a hallmark of our 
industry. 
 One hears of a new competitive move 
almost every day. 




 In our kind of business, customers’ 
product preferences change quite a bit 
over time. 
 Our customers tend to look for new 
product all the time. 
 We are witnessing demand for our 
product and services from customers who 
never bought them before. 
 New customers tend to have 
product-related needs that are different 
from those of our existing customers. 
 We cater to many of the same customers 
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change. (the extent 
to which 
technology in an 

















 The technology in our industry is changing 
rapidly. 
 Technological changes providing big 
opportunities in our industry. 
 A large number of new product/service ideas 
have been made possible through technological 
breakthroughs in our industry. 
 Technological developments in our industry are 
rather minor.(reverse-coded) 
 In our field of business knowledge and 






















 The technology in our industry is 
changing rapidly. 
 Technological changes providing big 
opportunities in our industry. 
 It is very difficult to forecast where the 
technology in our industry will be in the 
next 2 to 3 years (finally deleted). 
 A large number of new product ideas 
have been made possible through 
technological breakthroughs in our 
industry. 
 Technological developments in our 
industry are rather minor. 
 
 
who measured competitive intensity through 
both market turbulence, and technological 
turbulence) 
 In our field of business the life cycle of 
products is typically long (reversed). 
 In our field of business customers’ 
preferences are quite stable (reversed). 
 In our field of business knowledge and 
know-how go quickly out of date. 
 In our field on can not succeed if one is 
not able to launch new products 
continuously. 
 Our operational environment changes 
slowly (reversed). 
 The ability to operate quickly is crucial 
for success in our field of business. 
 Technological development offers 








ap of Survey 
 Technological development is rapid in 
our field of business.  
 In our field of business no one yet has the 
know-how needed a few years hence. 
Control 
Variables 
Definition Items Code Literature 
reference 
Original Source 
Firm Size Number of fulltime 
employees 
The number of full-time employees in your company 
is__ 
SIZE Worren et 
al. (2002) 
The number of employees in their unit 
Firm age Years of the 
company from 
established 
Your company has been established for__years AGE Worren et 
al. (2002) 
The date the company established. 







































A Study of Knowledge, Absorptive Capacity, 









* 1a: We are able to identify the latest technical trends in our industry. 












       
 
* 1b: We are able to track the latest technical trends in the industries related to our 
industry. 












       
 
* 1c: We know the radical innovations / major breakthroughs within the industry. 












       
 
* 1d: We are able to estimate the impact of the above radical innovations / major 
breakthroughs on our business. 

















* 2a: We benchmark the best practice in our industry. 












       
 
* 2b: We actively adopt the best practice in our industry. 
01_Capabilities in identifying knowledge 
02_Capabilities in acquiring knowledge 
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* 2c: We have assessed our intangible assets (intellectual property, know-how, etc). 












       
 
* 2d: We collect industry information through the informal means (e.g. lunch with 
industry friends, talks with trade partners). 












       
 
* 2e: We periodically organize special meetings with our customers or third parties to 
acquire new knowledge. 

















* 3a: We consider the consequences of changing market demands in terms of new 
products / services. 












       
 
* 3b: We record and store newly acquired knowledge for future reference. 












       
 
* 3c: We quickly recognize the usefulness of new external knowledge to existing 
03_Capabilities in transforming knowledge 
















       
 
* 3d: We regularly share our experience among the colleagues. 












       
 
* 3e: We take efforts to grasp the opportunities for our company from new external 
knowledge. 
















* 4a: We quickly understand new opportunities to serve our clients. 












       
 
* 4b: We quickly recognize shifts in our market (e.g. competition, regulation, 
demography). 












       
 
* 4c: We quickly analyze and interpret changing market demands. 












       
 
 
04_Capabilities in assimilating knowledge 





* 5a: We clearly know how activities within our company should be performed. 












       
 
* 5b: We respond immediately to client complaints. 












       
 
* 5c: Our company has a clear division of roles and responsibilities. 












       
 
* 5d: We have a common language regarding our products / services. 












       
 
* 5e: We are capable of responding rapidly to competitors’ actions. 












       
 
* 5f: The change in the working methods and practices in our company is very slow. 
















05_Capabilities in exploiting knowledge 
06_ characteristics of the products /services provided by 
your company_ Intangibility 





* 6a: Our products / services do not have a physical presence (e.g. an idea that can not be 
seen). 












       
 
* 6b: Our products / services are difficult to define or describe precisely. 












       
 
* 6c: Our products / services are difficult to understand if the evaluator lacks experience 
with them. 












       
 
* 6d: It is difficult to test the full-scale prototypes of our products / services. 


















* 7a: Our customers’ requirements for the same kind of products / services are quite 
different. 












       
 
* 7b: Our products / services are tailored to meet the specific need of the individual 
customer. 
07_ characteristics of the products /services provided by 
your company_ Heterogeneity 
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* 7c: There are no standard products / services provided by our company. 












       
 
* 7d: The delivery process of our products / services s is quite difficult to duplicate. 

















* 8a: None of our products / services can be produced without the interaction with our 
customers. 












       
 
* 8b: Our customers help us to produce the products / services when they consume them. 






















08_ characteristics of the products /services provided by 
your company_ Inseparability 
e.g. when our customers apply the ideas provided by us, their feedback helps us to 
generate  ideas for the following actions 
09_ characteristics of the products /services provided by 
your company_ Perishability 




* 9a: Our products / service can only be consumed when they are currently available. 












       
 
* 9b: When the quantity of our products / service exceeds the customers’ demand, the 
un-consumed part can not be stored. 
















* 10a: There are many “promotion wars” in our industry. 












       
 
* 10b: Price competition is intense of our industry. 












       
 
* 10c: A new competitive move can be heard almost every day in our industry. 












       
 
* 10d: Our competitors are relatively weak. 












       
 
 
10_ environment turbulence _Competitive intensity 
11_ environment turbulence _Market turbulence 




* 11a: In our field of business, customers’ products / services preferences are quite stable. 












       
 
* 11b: Our customers tend to look for new product / service all the time. 












       
 
* 11c: We are witnessing demand for our products / services from customers who never 
bought them before. 












       
 
* 11d: New customers tend to have product-related / service-related needs that are 
different from those of our existing customers. 












       
 
* 11e: We cater to many of the same customers that we used to in the past. 
















* 12a: The technology in our industry is changing rapidly. 












       
 
* 12b: Technological changes providing big opportunities in our industry. 
12_ environment turbulence _Technological turbulence 
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* 12c: A large number of new product / service ideas have been made possible through 
technological breakthroughs in our industry. 












       
 
* 12d: Technological developments in our industry are rather minor. 












       
 
* 12e: In our field of business knowledge and know-how go out of date quickly. 
















* 13a: We are able to derive benefits from diversity (e.g. diversified customer needs and 
diverse partners) in the environment. 












       
 
* 13b: We are able to derive benefits from variability (e.g. fast new product / service 
introduction rate) in the environment. 












       
 
* 13c: We are able to manage macro-environmental risks (i.e. political, economic and 
financial risks). 
13_ competitive advantage _Strategic flexibility 
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* 14a: We have more innovative products / services than our competitors. 












       
 
* 14b: We tend to lead the industry in introducing new products/ services. 












       
 
* 14c: We tend to lead the industry in adopting new technologies. 

















* 15: We obtained external knowledge from Suppliers. 
Please choose *only one* of the following: 
 Yes 
 No 
[Only answer this question if you answered 'Yes' to question '15 '] 
* 15a: We have similar scientific or technical knowledge base compare to our suppliers. 












       
 
[Only answer this question if you answered 'Yes' to question '15 '] 
* 15b: We have similar knowledge processing mechanism compare to our suppliers. 
14_ competitive advantage _Innovation 
15_ knowledge residing within and outside your company_ 
Suppliers 
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[Only answer this question if you answered 'Yes' to question '15 '] 
* 15c: We regularly visit our suppliers. 












       
 
[Only answer this question if you answered 'Yes' to question '15 '] 
* 15d: We obtained knowledge from suppliers through: 
Please choose *all* that apply: 
 Acquisitions 
 Licensing 
 R&D consortia 
 Contractual agreements 
 Joint ventures 
 Alliance 
 Direct interactions 




* 16: We obtained external knowledge from Clients. 




[Only answer this question if you answered 'Yes' to question '16 '] 
* 16a: We have similar scientific or technical knowledge base compare to our clients. 












       
 
[Only answer this question if you answered 'Yes' to question '16 '] 
* 16b: We have similar knowledge processing mechanism compare to our clients. 
16_ knowledge residing within and outside your company_ 
Clients 
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[Only answer this question if you answered 'Yes' to question '16 '] 
* 16c: We regularly visit our clients. 












       
 
[Only answer this question if you answered 'Yes' to question '16 '] 
* 16d: We obtained knowledge from clients through: 
Please choose *all* that apply: 
 Acquisitions 
 Licensing 
 R&D consortia 
 Contractual agreements 
 Joint ventures 
 Alliance 
 Direct interactions 




* 17: We obtained external knowledge from Competitors. 
Please choose *only one* of the following: 
 Yes 
 No 
[Only answer this question if you answered 'Yes' to question '17 '] 
* 17a: We have similar scientific or technical knowledge base compare to our 
competitors. 












       
 
[Only answer this question if you answered 'Yes' to question '17 '] 
* 17b: We have similar knowledge processing mechanism compare to our competitors. 
17_ knowledge residing within and outside your company_ 
Competitors 
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[Only answer this question if you answered 'Yes' to question '17 '] 
* 17c: We regularly visit our competitors. 












       
 
[Only answer this question if you answered 'Yes' to question '17 '] 
* 17d: We obtained knowledge from competitors through: 
Please choose *all* that apply: 
 Acquisitions 
 Licensing 
 R&D consortia 
 Contractual agreements 
 Joint ventures 
 Alliance 
 Direct interactions 





* 18: We obtained external knowledge from Universities / research institutions. 
Please choose *only one* of the following: 
 Yes 
 No 
[Only answer this question if you answered 'Yes' to question '18 '] 
* 18a: We have similar scientific or technical knowledge base compare to universities / 
research institutions. 












       
 
[Only answer this question if you answered 'Yes' to question '18 '] 
18_ knowledge residing within and outside your company_ 
Universities / research institutions 
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* 18b: We have similar knowledge processing mechanism compare to universities / 
research institutions. 












       
 
[Only answer this question if you answered 'Yes' to question '18 '] 
* 18c: We regularly visit universities / research institutions. 












       
 
[Only answer this question if you answered 'Yes' to question '18 '] 
* 18d: We obtained knowledge from universities / research institutions through: 
Please choose *all* that apply: 
 Licensing 
 R&D consortia 
 Contractual agreements 
 Alliance 
 Direct interactions 





* 19: We obtained external knowledge from Conference/ exhibitions /specialized journals. 
Please choose *only one* of the following: 
 Yes 
 No 
[Only answer this question if you answered 'Yes' to question '19 '] 
* 19a: We have similar scientific or technical knowledge base compare to conference/ 
exhibitions /specialized journals. 












       
 
[Only answer this question if you answered 'Yes' to question '19 '] 
19_ knowledge residing within and outside your company_ 
Conference/ exhibitions /specialized journals 
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* 19b: We obtained knowledge from conference/ exhibitions /specialized journals 
through: 
Please choose *all* that apply: 
 Direct interactions 
 Search papers 
 Publish papers 






* 20: We obtained external knowledge from Others source besides the sources mentioned 
above. 




[Only answer this question if you answered 'Yes' to question '20 '] 
* 20a: The “Others source” mentioned here is: 
Please write your answer here: 
 
 
[Only answer this question if you answered 'Yes' to question '20 '] 
* 20b: We have similar scientific or technical knowledge base compare to this source. 












       
 
[Only answer this question if you answered 'Yes' to question '20 '] 
* 20c: We have similar knowledge processing mechanism compare to this source. 












       
 
 
[Only answer this question if you answered 'Yes' to question '20 '] 
* 20d: We regularly visit this external source. 
20_ knowledge residing within and outside your company_ 
Others 
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[Only answer this question if you answered 'Yes' to question '20 '] 
* 20e: We obtained knowledge from this source through: 
Please choose *all* that apply: 
 Acquisitions 
 Licensing 
 R&D consortia 
 Contractual agreements 
 Joint ventures 
 Alliance 
 Direct interactions 





* 21a: We know what knowledge we already possess. 












       
 
* 21b: We know how to use the knowledge we possess. 












       
 
* 21c: When having problems, we know how to solve them. 












       
 
 
* 21d: We have experts in different disciplines. 
Please choose the appropriate response for each item: 
21_ Knowledge within our company 











       
 
* 21e: We have a good knowledge of who the “experts” are in each of the disciplines. 
















* 22a: Please indicate your industry: 
Please choose the appropriate response for each item: 
Service only Manufacturing only Service and manufacturing 
   
 
[Only answer this question if you answered 'Service only ' to question '22a '] 
* 22b: Please indicate the service sectors your company operating. 
Please choose *all* that apply: 
 Financial services 
 Marketing / Advertising 
 Management consulting 
 R&D consultancy 
 Software 
 Training (other than in new technologies) 
 Training (in new technologies) 
 Security related services 
 Civil engineering activities 
 Computer networks/telematics 
 Technical engineering 
 Architectural activities 
 Structural engineering and construction activities 
 Mechanical and process engineering design 
 Environmental services involving new technology 
            Others:   
 
[Only answer this question if you answered 'Service and manufacturing ' to question '22a '] 
* 22e: Please indicate the service / manufacturing sectors your company operating. 
22_ background information 
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Please choose *all* that apply: 
 Financial services 
 Marketing / Advertising 
 Management consulting 
 R&D consultancy 
 Software 
 Training (other than in new technologies) 
 Training (in new technologies) 
 Security related services 
 Civil engineering activities 
 Computer networks/telematics 
 Technical engineering 
 Architectural activities 
 Structural engineering and construction activities 
 Mechanical and process engineering design 




 Machinery and equipment 
 Other process industry 
            Others:   
[Only answer this question if you answered 'Service only ' or 'Service and manufacturing ' to 
question '22a '] 
* 22c: Please tick areas of service provided by your firm in which the majority of your 
employees are hired for. 
Please choose *all* that apply: 
 Logistics services 
 Project management 
 Facilities management 
 Architecture 
 Master planning 
 Quantity surveying 
 Mechanical and electrical engineering services 
 Chemical and environmental engineering services 
         Others:   
 
[Only answer this question if you answered 'Manufacturing only ' to question '22a '] 
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* 22d: Please indicate the manufacturing sectors your company operating. 




 Machinery and equipment 
 Other process industry 
         Others:   
 
22f: Number of full-time employees in your company are: 
Please choose the appropriate response for each item: 
1~19 20~49 50~99 100~249 250~499 500~999 1000+ 
       
 
22g: The percentage of total annual sales (by last year, i.e. 2007) that consists of new or 
substantially improved products / services introduced over the past three years (period 
2005-2007) are: 
Please choose the appropriate response for each item: 
<10% 10~19% 20~39% 40~59% 60~79% >80% 
      
 
22h: Most innovations in your company are: 
Please choose the appropriate response for each item: 
New-to-the 
market 
New to the company, 
but already exists in the 
market 
Augmentation of exiting 
products / services 
New combination of 
existing products / 
services 
    
 
22i: Your company has been established for ________ years. 
Please write your answer here: 
 
 
22j: Your designation in the company: 




22k: Your email address: 
 

































Submit Your Survey. 
Thank you for completing this survey.. 






















































* 1a: Pystymme tunnistamaan toimialamme viimeisimmät tekniset trendit. 














       
 
* 1b: Pystymme seuraamaan viimeisimpiä teknisiä trendejä omaan toimialaamme 
liittyvillä aloilla. 














       
 
* 1c: Tunnemme oman toimialamme merkittävät innovaatiot/läpimurrot.. 














       
 
* 1d: Pystymme arvioimaan yllä mainittujen merkittävien innovaatioiden / läpimurtojen 
vaikutuksen yritykseemme. 


















* 2a: Etsimme benchmarkingin avulla toimialamme parhaita käytänteitä. 
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01_Kyky tunnistaa tietoa 
02_ Kyky hankkia tietoa 
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* 2b: Hyödynnämme aktiivisesti toimialamme parhaita käytänteitä. 














       
 
* 2c: Meillä on käytössämme pääsy aineettomiin omaisuuseriimme (aineettomiin 
hyödykkeisiin, teollisoikeuksiin, osaamiseen jne.) 














       
 
* 2d: Keräämme toimialaamme liittyvää tietoa epämuodollisissa yhteyksissä (esim. 
lounaalla alalla toimivien tuttavien kanssa, keskusteluissa kauppakumppaneiden 
kanssa). 














       
 
* 2e: Järjestämme määräajoin tapaamisia asiakkaidemme tai kolmansien osapuolten 
kanssa hankkiaksemme uutta tietoa. 


















*3a: Otamme huomioon muuttuvien markkinoiden vaatimukset uusien 
tuotteiden/palveluiden suhteen. 














       
 
* 3b: Tallennamme vastahankittuja tietoja tulevaa käyttöä varten. 














       
03_ Kyky muuntaa tietoa 




* 3c: Tunnistamme nopeasti, onko uusi ulkoinen tieto hyödyllistä olemassa olevaan 
tietoon nähden. 














       
 
* 3d: Jaamme säännöllisesti kokemuksiamme kollegoiden kesken. 














       
 
*3e: Pyrimme tarttumaan uuden ulkoisen tiedon yrityksellemme avaamiin 
mahdollisuuksiin. 


















* 4a: Havaitsemme nopeasti uudet mahdollisuudet palvella asiakkaitamme. 














       
 
* 4b: Havaitsemme nopeasti muutokset markkinoillamme (esim. kilpailu, sääntely, 
väestö). 














       
 
* 4c: Analysoimme ja tulkitsemme nopeasti markkinoiden muuttuvia vaatimuksia. 














       
 
04_ Kyky omaksua tietoa 





* 5a: Tiedämme tarkalleen, kuinka yrityksemme toiminnot tulisi toteuttaa. 














       
 
* 5b: Vastaamme välittömästi asiakkaiden valituksiin. 














       
 
* 5c: Yrityksellämme on selkeä rooli- ja vastuujako. 














       
 
* 5d: Käytämme samaa kieltä tuotteistamme/palveluistamme. 














       
 
* 5e: Pystymme reagoimaan nopeasti kilpailijoiden toimintaan. 














       
 
* 5f: Työtavat ja käytänteet yrityksessämme muuttuvat hyvin hitaasti. 



















05_ Kyky hyödyntää tietoa 
06_ kuvaavat yrityksemme tuotteita/palveluita _ 
Aineettomuus 
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* 6a: Tuotteemme/palvelumme eivät välttämättä ole fyysisesti havaittavissa (esim. idea, 
jota ei voi nähdä). 














       
 
* 6b: Tuotteitamme/palveluitamme on vaikea kuvailla tai määritellä tarkasti. 














       
 
* 6c: Tuotteitamme/palveluitamme on vaikea ymmärtää ilman aiempaa kokemusta 
niistä. 














       
 
* 6d: Tuotteittemme/palveluitamme on vaikea testata reaalikokoisten prototyyppien 
avulla. 



















* 7a: Asiakkaamme vaativat samoilta tuotteilta/palveluilta eri asioita. 














       
 
* 7b: Palvelumme/tuotteemme on räätälöity vastaamaan yksittäisten asiakkaiden 
tarpeita. 














       
07_ kuvaavat yrityksemme tuotteita/palveluita _ 
Monimuotoisuus 




* 7c: Yrityksemme ei tuota standardimuotoisia tuotteita/palveluita. 














       
 
* 7d: Tuotteidemme/palveluidemme toimitusprosessia on melko vaikea toistaa 
samanlaisena. 


















*8a: Mitään tuotteistamme/palveluistamme ei voi tuottaa ilman asiakasyhteistyötä. 














       
 
* 8b: Asiakkaamme auttavat meitä tuottamaan tuotteitamme/palveluitamme 
kuluttaessaan niitä. 






















* 9a: Tuotteemme/palvelumme ovat kulutettavissa ainoastaan silloin, kun niitä on 
tarjolla. 














       
 
08_ kuvaavat yrityksemme tuotteita/palveluita _ Keskinäinen 
riippuvuus 
esim. Kun asiakas soveltaa ideaamme ja antaa siitä palautetta, meidän on helpompi kehittää siihen 
liittyviä uusia ideoita  
09_ kuvaavat yrityksemme tuotteita/palveluita _ 
Kertakäyttöisyys 
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* 9b: Kun tuotteemme/palvelumme määrä ylittää asiakkaan kysynnän, ylimääräistä osaa 
ei voi säästää tai varastoida. 



















* 10a: Toimialallamme käydään usein “mainossotaa”. 














       
 
* 10b: Hintakilpailu alallamme on voimakasta. 














       
 
* 10c: Kilpailijat alallamme tekevät uusia siirtoja lähes päivittäin. 














       
 
* 10d: Kilpailijamme ovat suhteellisen heikkoja. 


















* 11a: Toimialallamme asiakkaiden mieltymykset tuotteiden/palveluiden suhteen ovat 
melko vakiintuneita. 














       
10_ toimintaympäristön turbulenttisuutta _ Kilpailun 
intensiivisyys 
11_ toimintaympäristön turbulenttisuutta _ Markkinoiden 
epävakaus 




* 11b: Asiakkaamme etsivät jatkuvasti uusia tuotteita/palveluita. 














       
 
* 11c: Tuotteitamme/palveluitamme haluavat nyt sellaiset asiakkaat, jotka eivät aiemmin 
ole niitä ostaneet. 














       
 
* 11d: Uusien asiakkaiden tarpeet tuotteiden/palveluiden suhteen poikkeavat vanhojen 
asiakkaiden tarpeista. 














       
 
* 11e: Asiakaskuntamme on säilynyt suurilta osin samana. 


















* 12a: Teknologia alallamme muuttuu nopeasti. 














       
 
* 12b: Teknologian muutokset avaavat suuria mahdollisuuksia toimialallamme. 














       
 
 
12_ toimintaympäristön turbulenttisuutta _ Teknologinen 
epävakaus 
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*12c: Monet tuote-/palveluideoistamme on voitu toteuttaa alamme teknologisten 
läpimurtojen avulla. 














       
 
* 12d: Teknologian kehitys alallamme on melko vähäistä. 














       
 
* 12e: Tieto ja osaaminen alallamme vanhenevat nopeasti. 


















*13a: Hyödymme toimintaympäristömme monimuotoisuudesta (esim. 
asiakkaiden monenlaiset tarpeet ja moninaiset yhteistyökumppanit). 














       
 
*13b: Hyödymme vaihtelusta toimintaympäristössämme (esim. nopeaan tahtiin 
markkinoille tuotavat uudet tuotteet/palvelut). 














       
 
* 13c: Hallitsemme makroympäristön riskit (esim. poliittiset, taloudelliset tai 
rahoitukseen liittyvät riskit). 














       
 
13_ yrityksesi kilpailuetua _ Strateginen joustavuus 





* 14a: Meillä on enemmän innovatiivisia tuotteita/palveluita kuin kilpailijoillamme. 














       
 
* 14b: Tuomme markkinoille eniten uusia tuotteita/palveluita alallamme. 














       
 
* 14c: Otamme käyttöön eniten uutta teknologiaa alallamme. 


















* 15: Olemme saaneet ulkoista tietoa toimittajilta. 




[Vastaa vain tähän kysymykseen jos vastasit 'Kyllä' kysymykseen '15 '] 
* 15a: Meillä ja toimittajillamme on samanlainen tieteellinen tai tekninen tietopohja. 














       
 
[Vastaa vain tähän kysymykseen jos vastasit 'Kyllä' kysymykseen '15 '] 
* 15b: Meillä ja toimittajillamme on samanlaiset tiedonkäsittelymekanismit. 














       
 
 
14_ yrityksesi kilpailuetua _ Innovatioita 
15_ yrityksesi sisäistä ja ulkoista tietoa _ toimittajilta 
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[Vastaa vain tähän kysymykseen jos vastasit 'Kyllä' kysymykseen '15 '] 
* 15c: Vierailemme säännöllisesti toimittajiemme luona. 














       
 
[Vastaa vain tähän kysymykseen jos vastasit 'Kyllä' kysymykseen '15 '] 
* 15d: Olemme saaneet tietoa toimittajilta seuraavissa yhteyksissä: 
Valitse *kaikki* jotka soveltuvat: 
 Hankinnat 
 Lisenssit 




 Suora kanssakäyminen 




* 16: Olemme saaneet ulkoista tietoa asiakkailta. 




[Vastaa vain tähän kysymykseen jos vastasit 'Kyllä' kysymykseen '16 '] 
* 16a: Meillä ja asiakkaillamme on samanlainen tieteellinen tai tekninen tietopohja. 














       
 
[Vastaa vain tähän kysymykseen jos vastasit 'Kyllä' kysymykseen '16 '] 
* 16b: Meillä ja asiakkaillamme on samanlaiset tiedonkäsittelymekanismit. 














       
 
16_ yrityksesi sisäistä ja ulkoista tietoa _ asiakkailta 
                            Appendix C – Questionnaire (Web version, Finnish) 
241 
 
[Vastaa vain tähän kysymykseen jos vastasit 'Kyllä' kysymykseen '16 '] 
* 16c: Vierailemme säännöllisesti asiakkaidemme luona. 














       
 
[Vastaa vain tähän kysymykseen jos vastasit 'Kyllä' kysymykseen '16 '] 
* 16d: Olemme saaneet tietoa asiakkailta seuraavissa yhteyksissä: 
Valitse *kaikki* jotka soveltuvat: 
 Hankinnat 
 Lisenssit 




 Suora kanssakäyminen 




* 17: Olemme saaneet ulkoista tietoa kilpailijoilta. 




[Vastaa vain tähän kysymykseen jos vastasit 'Kyllä' kysymykseen '17 '] 
* 17a: Meillä ja kilpailijoillamme on samanlainen tieteellinen tai tekninen tietopohja. 














       
 
[Vastaa vain tähän kysymykseen jos vastasit 'Kyllä' kysymykseen '17 '] 
* 17b: Meillä ja kilpailijoillamme on samanlaiset tiedonkäsittelymekanismit. 














       
 
17_ yrityksesi sisäistä ja ulkoista tietoa _ kilpailijoilta 
                            Appendix C – Questionnaire (Web version, Finnish) 
242 
 
[Vastaa vain tähän kysymykseen jos vastasit 'Kyllä' kysymykseen '17 '] 
* 17c: Vierailemme säännöllisesti kilpailijoittemme luona. 














       
 
[Vastaa vain tähän kysymykseen jos vastasit 'Kyllä' kysymykseen '17 '] 
* 17d: Olemme saaneet tietoa kilpailijoilta seuraavissa yhteyksissä: 
Valitse *kaikki* jotka soveltuvat: 
 Hankinnat 
 Lisenssit 




 Suora kanssakäyminen 




* 18: Olemme saaneet ulkoista tietoa yliopistoilta/tutkimuslaitoksilta. 
Valitse *vain yksi* seuraavista: 
 Kyllä 
 Ei 
[Vastaa vain tähän kysymykseen jos vastasit 'Kyllä' kysymykseen '18 '] 
* 18a: Meillä ja yliopistoilla/tutkimuslaitoksilla on samanlainen tieteellinen tai tekninen 
tiet. 














       
 
[Vastaa vain tähän kysymykseen jos vastasit 'Kyllä' kysymykseen '18 '] 
* 18b: Meillä ja yliopistoilla/tutkimuslaitoksilla on samanlaiset 
tiedonkäsittelymekanismit. 














       
18_ yrityksesi sisäistä ja ulkoista tietoa _ 
yliopistoilta/tutkimuslaitoksilta 




[Vastaa vain tähän kysymykseen jos vastasit 'Kyllä' kysymykseen '18 '] 
* 18c: Vierailemme säännöllisesti yliopistoilla/tutkimuslaitoksissa. 














       
 
[Vastaa vain tähän kysymykseen jos vastasit 'Kyllä' kysymykseen '18 '] 
* 18d: Olemme saaneet tietoa yliopistoilta/tutkimuslaitoksilta seuraavissa yhteyksissä: 
Valitse *kaikki* jotka soveltuvat: 
 Lisenssit 
 Tutkimus- ja tuotekehityskonsortiot 
 Sopimukset 
 Liittoumat 
 Suora kanssakäyminen 






* 19: Olemme saaneet ulkoista tietoa konferensseista/ messuilta/ erikoistuneista 
julkaisuista. 




[Vastaa vain tähän kysymykseen jos vastasit 'Kyllä' kysymykseen '19 '] 
*19a: Meillä ja konferensseilla/ messuilla/ erikoistuneilla julkaisuilla on samanlainen 
tieteellinen tai tekninen tietopohja. 




















19_ yrityksesi sisäistä ja ulkoista tietoa _ konferensseista/ 
messuilta/ erikoistuneista julkaisuista 
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[Vastaa vain tähän kysymykseen jos vastasit 'Kyllä' kysymykseen '19 '] 
* 19b: Olemme saaneet tietoa konferensseista/ messuilta/ erikoistuneista julkaisuista 
seuraavaa kautta: 
Valitse *kaikki* jotka soveltuvat: 
 Suora kanssakäyminen 
 Artikkeleiden hakeminen 
 Artikkeleiden julkaisu 
            Muu:      
 
 
* 20: Olemme saaneet ulkoista tietoa muista kuin yllämainituista lähteistä. 




[Vastaa vain tähän kysymykseen jos vastasit 'Kyllä' kysymykseen '20 '] 




[Vastaa vain tähän kysymykseen jos vastasit 'Kyllä' kysymykseen '20 '] 
* 20b: Meillä ja tällä lähteellä on samanlainen tieteellinen tai tekninen tietopohja. 














       
 
[Vastaa vain tähän kysymykseen jos vastasit 'Kyllä' kysymykseen '20 '] 
* 20c: Meillä ja tällä lähteellä on samanlaiset tiedonkäsittelymekanismit. 














       
 
[Vastaa vain tähän kysymykseen jos vastasit 'Kyllä' kysymykseen '20 '] 
* 20d: Vierailemme säännöllisesti tämän ulkoisen lähteen luona. 














       
20_ yrityksesi sisäistä ja ulkoista tietoa _ Muut 




[Vastaa vain tähän kysymykseen jos vastasit 'Kyllä' kysymykseen '20 '] 
* 20e: Olemme saaneet tietoa yllämainitusta lähteestä seuraavissa yhteyksissä: 
Valitse *kaikki* jotka soveltuvat: 
 Hankinnat 
 Lisenssit 




 Suora kanssakäyminen 





* 21a: Tiedämme, mitä tietoa meillä on jo hallussamme. 














       
 
* 21b: Osaamme käyttää hallussamme olevaa tietoa. 














       
 
* 21c: Löydämme ratkaisuja havaitsemiimme ongelmatilanteisiin. 














       
 
* 21d: Yrityksessämme on eri alojen asiantuntijoita. 














       
 
 
21_ Yrityksen sisäinen tieto 
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* 21e: Tiedämme hyvin, ketkä yrityksessämme ovat asiantuntijoita eri aloilla. 



















* 22a: Kerrothan yrityksesi toimialan: 




Palvelut ja teollinen tuotanto 
   
 
[Vastaa vain tähän kysymykseen jos vastasit 'Palvelut ainoastaan ' kysymykseen '22a '] 
*22b: Kerrothan palvelusektorit joilla yrityksesi toimii. 
Valitse *kaikki* jotka soveltuvat: 
 Taloudelliset palvelut 
 Markkinointi/mainonta 
 Johdon konsulttipalvelut 
 Tutkimus- ja tuotekehityskonsulttipalvelut 
 Tietokoneohjelmistot 
 Koulutus (muu kuin uudet teknologiat) 
 Koulutus (uudet teknologiat) 
 Turvallisuuspalvelut 
 Yhdyskuntarakentaminen 
 Kustannus- ja massalaskenta 
 Tekninen suunnittelu 
 Arkkitehtipalvelut 
 Rakennesuunnittelu ja rakentaminen 
 Kone- ja prosessitekniikan suunnittelu 
 Uusiin teknologioihin liittyvät ympäristöpalvelut 
           Muu:     
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* 22e: Kerrothan palvelusektorit / tuotantosektorit, joilla yrityksesi toimii. 
Valitse *kaikki* jotka soveltuvat: 
 Taloudelliset palvelut 
 Markkinointi/mainonta 
 Johdon konsulttipalvelut 
 Tutkimus- ja tuotekehityskonsulttipalvelut 
 Tietokoneohjelmistot 
 Koulutus (muu kuin uudet teknologiat) 
 Koulutus (uudet teknologiat) 
 Turvallisuuspalvelut 
 Yhdyskuntarakentaminen 
 Kustannus- ja massalaskenta 
 Tekninen suunnittelu 
 Arkkitehtipalvelut 
 Rakennesuunnittelu ja rakentaminen 
 Kone- ja prosessitekniikan suunnittelu 





 Muu prosessiteollisuus 
            Muu:    
 
[Vastaa vain tähän kysymykseen jos vastasit 'Palvelut ainoastaan ' tai 'Palvelut ja teollinen 
tuotanto' kysymykseen '22a '] 
*22c: Valitse alta palvelut, joiden pariin enemmistö työntekijöistä sijoittuu. 






 Kustannus- ja massalaskenta 
 Kone- ja sähkötekniikan palvelut 
 Kemiantekniikan ja ympäristötekniikan palvelut 
            Muu:    
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[Vastaa vain tähän kysymykseen jos vastasit 'Teollinen tuotanto ainoastaan' kysymykseen '22a 
'] 
* 22d: Kerrothan tuotantosektorit joilla yrityksesi toimii (Valitse soveltuvat vaihtoehdot). 





 Muu prosessiteollisuus 
            Muu:    
 
22f: Kokopäiväisten työntekijöiden määrä yrityksessäsi: 
Valitse sopivin vaihtoehto: 
1~19 20~49 50~99 100~249 250~499 500~999 1000+ 
       
 
22g: Uusien tai merkittävästi parannettujen tuotteiden/palveluiden osuus vuotuisesta 
kokonaismyynnistä (vuoteen 2007 mennessä) kuluneiden kolmen vuoden aikana (vuodet 
2005-2007): 
Valitse sopivin vaihtoehto: 
<10% 10~19% 20~39% 40~59% 60~79% >80% 
      
 
22h: Valtaosa yrityksen innovaatioista on: 
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Table D-1 Descriptive statistics 
 
N Minimum Maximum Mean Std. Deviation Skewness
KI_001 327 1 7 5.7187 1.02199 -1.191
KI_002 327 1 7 5.5761 1.0921 -1.062
KI_003 327 1 7 5.6037 1.1109 -1.292
KI_004 327 1 7 5.1232 1.06397 -.959
KAC_001 327 1 7 5.3052 1.15886 -.447
KAC_002 327 1 7 4.882 1.10851 -.467
KAC_003 327 1 7 5.0844 1.3086 -.737
KAC_004 327 1 7 4.6612 1.11184 -.193
KAC_005 327 1 7 5.337 1.23567 -.702
KT_001 327 1 7 4.9125 1.35771 -.526
KT_002 327 1 7 4.9052 1.36732 -.548
KT_003 327 1 7 4.6875 1.14979 -.683
KT_004 327 1 7 5.0523 1.30148 -.620
KT_005 327 1 7 4.9578 1.3169 -.815
KAS_001 327 1 7 4.9734 1.29487 -.722
KAS_002 327 1 7 4.7902 1.27341 -.584
KAS_003 327 1 7 4.6526 1.26457 -.524
KE_001 327 1 7 4.5135 1.19511 -.331
KE_002 327 2 7 5.1523 1.19029 -.383
KE_003 327 1 7 4.8321 1.18644 -.354
KE_004 327 2 7 4.9214 1.10868 -.102
KE_005 327 2 7 4.748 1.05516 -.200
KE_006 327 1 7 4.7446 1.19113 -.239
INT_001 327 1 7 4.3596 1.48991 -.005
INT_002 327 1 7 4.092 1.29539 -.019
INT_003 327 1 7 4.3664 1.20974 .013
INT_004 327 1 7 4.4719 1.38617 -.155
HET_001 327 1 7 4.0141 1.24081 .139
HET_002 327 1 7 4.5226 1.2319 .151
HET_003 327 1 7 4.2508 1.29905 .196
HET_004 327 1 7 4.4052 1.07652 -.019
INS_001 327 1 7 5.2786 1.39259 -.630
INS_002 327 1 7 5.4297 1.16417 -.838
PER_001 327 1 7 4.3817 1.53376 -.142
PER_002 327 1 7 4.6306 1.69017 -.314
COMP_001 327 2 7 4.4872 0.97752 .555
COMP_002 327 1 7 4.4456 1.13617 .180
COMP_003 327 1 7 3.8936 1.11181 .376
COMP_004 327 1 7 5.0902 1.24263 -.428
MT_001 327 1 7 4.141 1.11994 -.035
MT_002 327 1 7 4.0865 1.04386 .113
MT_003 327 1 7 4.0596 1.37541 -.157
MT_004 327 1 7 3.996 1.12654 -.242
MT_005 327 1 7 3.6988 1.08291 -.038
TT_001 327 1 7 4.719 1.47626 -.171
TT_002 327 1 7 4.9211 1.31191 -.185
TT_003 327 1 7 4.7673 1.29162 -.103
TT_004 327 2 7 4.8281 1.3513 -.009
TT_005 327 1 7 4.2755 1.2007 .081
SF_001 327 1 7 4.2899 0.96563 -.164
SF_002 327 1 7 4.3566 1.05926 .035
SF_003 327 1 7 4.8174 1.03555 -.106
INNO_001 327 1 7 4.5141 1.27008 -.227
INNO_002 327 1 7 3.9963 1.36981 .075
INNO_003 327 1 7 4.0593 1.32057 .046
KPRI_001 327 1 7 5.0104 1.04533 -.788
KPRI_002 327 1 7 4.9483 1.02628 -.784
KPRI_003 327 2 7 5.2758 1.01567 -.933
KPRI_004 327 1 7 5.5021 1.22212 -1.030
KPRI_005 327 2 7 5.5471 1.16379 -1.151
KEXT_FR 327 0.2 5.2 1.4985 0.95528 -.152
KEXT_DI 327 1 5 2.0224 0.93312 .419
SIZE 327 1 7 3.43 2.087 .521
AGE 327 0.6931 4.7274 3.09 0.7643687 -.182
Valid N (listwise) 327  
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Table D-4 Non-response bias test – Inovativeness 
 
 
Table D-5 Non-response bias test – Other variables 
 
Levene ’ s test for
equality of variances
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Table D-7 Job titles of respondents 
 




project manager 41 9.40%
R&D manager 79 18.20%
business development manager 135 31.00%
other manager 29 6.70%
VP 12 2.80%
CEO 77 17.70%
not specified 9 2.10%














Table D-8 Size of the response firms 
Size Frequency Percentage Cumulative percentage
1-19 67 20.50% 20.50%
20-49 79 24.20% 44.70%
50-99 44 13.50% 58.20%
100-249 41 12.50% 70.70%
250-499 24 7.30% 78.00%
500-999 22 6.70% 84.70%
>1000 50 15.30% 100%
Total 327 100%  
 




Service & Manufacturing 96 29.40%
Total 327 100.00%  
 
Table D-10 Companies in service & manufacturing 
Industry Sectors Frequency Percentage
Service Software 45 46.9%
Technical engineering 33 34.4%
Mechanical and process 
engineering design 26 27.1%
R&D consultancy 22 22.9%






Other process industry 19 19.8%  
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Table D-11 Companies in Service 
Sectors Frequency Percentage
Software 90 43.5%
Technical engineering 70 33.8%
R&D consultancy 58 28.0%
Management consultancy 55 26.6%
Training (in new technologies) 30 14.5%  
 
Table D-12 Innovation type 
Innovation type
(incremental vs radical)
Frequency Percentage Cumulative 
percentage
New combination of
existing products / services 106 32.4% 32.4%
Augmentation of existing
products / services 116 35.5% 67.9%
New to the company, but
already exists in the market
29 8.9% 76.8%
New-to-the-market 45 13.8% 90.6%
Not Specified 31 9.4% 100%  
 




<10% 45 13.8% 13.8%
10~19% 76 23.2% 37.0%
20~39% 80 24.5% 61.5%
40~59% 38 11.6% 73.1%
60~79% 24 7.3% 80.4%
>80% 20 6.1% 86.5%
Not specified 44 13.5% 100.0%  
 
Table D-14 Major service provided 
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Major Service Frequency Percentage







Architecture 25 7.6%  
 
Table D-15 External knowledge source and method to get external knowledge 
Method to get external knowledge
Method Frequency Percentage
Frequency 241 Direct interactions 187 57.2%
Percentage 73.7% Acquisitions 169 51.7%
Contractual agreements 122 37.3%
Frequency 285 Direct interactions 238 72.8%
Percentage 87.2% Contractual agreements 188 57.5%
Acquisitions 159 48.6%
Frequency 162 Direct interactions 111 33.9%
Percentage 49.5% R&D consortia 62 19.0%
Acquisitions 59 18.0%
Frequency 212 R&D consortia 167 51.1%
Percentage 64.8% Direct interactions 157 48.0%
Alliance 40 12.2%
Frequency 300 Direct interactions 274 83.8%
Percentage 91.7% Search Papers 213 65.1%


















Table D-16 Factor loadings with varimax rotation—EFA 
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F1 F1 F3 F4 F5 F6 F7 F8 F9 F10 F11 F12 F13 F14 F15
KT_005 .860 .058 .165 .102 .051 -.036 .053 .064 .113 .050 .053 .072 .046 .037 .052
KT_004 .846 .070 .153 .130 .043 -.043 .041 .063 .059 -.042 .072 .048 -.006 -.003 .058
KT_003 .845 -.045 .125 .133 -.035 -.031 .045 .097 .082 .019 .074 .056 -.045 .022 .011
KAS_003 .844 .065 .176 .091 .088 .001 -.023 .094 .105 .046 .097 .139 -.022 .075 -.015
KT_001 .843 .100 .117 .066 .124 -.032 -.005 .114 .073 -.026 .090 .089 -.044 .064 -.016
KAS_002 .841 .063 .167 .126 .078 .055 -.008 .111 .109 .045 .103 .052 .045 -.005 .044
KAS_001 .823 -.025 .113 .133 -.003 -.018 -.051 .116 .079 .092 .094 .046 -.015 .064 -.021
KT_002 .823 .083 .170 .110 .080 -.028 .027 .074 .123 -.029 .135 .089 .051 .056 .023
TT_001 .064 .910 .023 .006 .164 .046 .003 .071 .046 .109 .000 .109 -.026 .007 .026
TT_004 .015 .892 .039 .002 .146 .009 -.074 .098 .043 .094 -.027 .057 -.038 -.021 -.029
TT_002 .021 .891 .013 .043 .140 .024 .005 .083 .104 .086 .023 .122 .018 .020 .035
TT_005 .097 .851 -.021 .021 .181 .018 -.004 -.003 .029 .094 -.011 .045 .023 .049 .088
TT_003 .097 .845 .007 .017 .209 -.007 -.010 .094 .117 .067 .113 .110 .034 .025 -.003
KE_002 .221 .050 .863 .165 .033 -.067 .009 .016 .127 .077 -.009 .028 .042 .047 .038
KE_003 .187 -.025 .822 .136 .003 -.102 -.024 .052 .213 .062 .054 .041 -.028 -.003 .009
KE_006 .244 .027 .817 .140 .002 -.079 .020 .027 .179 .057 .001 .060 .108 -.051 .023
KE_004 .242 -.021 .806 .101 .066 -.013 -.021 .035 .171 .075 .025 .099 -.044 .021 .034
KE_005 .312 .041 .759 .096 .024 .013 .061 .109 .161 -.014 .073 .184 .043 -.027 .018
KPRI_005 .103 .048 0.176 .846 .012 -.045 .011 .141 .001 .004 .071 .026 -.032 .030 .061
KPRI_001 .196 .040 0.134 .834 .001 -.055 -.031 .087 .042 .003 .028 .019 -.042 .007 .018
KPRI_003 .183 .034 0.201 .814 .034 -.110 .011 .157 -.014 .004 .067 .030 .061 .000 .043
KPRI_002 .207 -.031 0.108 .807 -.002 -.043 .013 .129 .036 .020 .123 .065 -.056 -.056 .084
KPRI_004 .105 .002 -0.022 .783 -.005 .016 .013 .086 .146 -.008 .104 .035 .089 .138 -.088
MT_004 .065 .128 .031 -.046 .921 .000 -.010 -.011 .086 -.005 .083 .060 .009 .031 .004
MT_003 .043 .066 .000 .015 .872 .002 -.055 .004 .031 -.070 .042 .053 .008 -.012 .007
MT_005 .115 .172 .007 -.026 .831 -.003 -.039 .000 .022 .084 .009 .022 .018 -.029 -.072
MT_002 .087 .296 .064 .112 .731 -.016 .116 .030 .073 .116 .084 .077 .093 .059 -.084
MT_001 .043 .338 .034 .008 .724 -.063 -.034 -.036 -.001 .187 .080 .116 -.023 .096 .095
INT_004 -.015 .087 -.027 -.040 .005 .897 .185 -.041 .015 -.074 -.048 .059 .096 .042 .077
INT_003 -.022 -.063 -.078 -.049 -.023 .882 .214 -.024 -.010 -.035 -.004 -.041 .071 .035 .024
INT_002 -.017 .065 -.072 -.054 -.012 .876 .258 -.009 -.012 -.007 -.013 .047 .014 .008 .065
INT_001 -.068 -.003 -.050 -.086 -.032 .840 .242 .018 -.044 .095 -.007 .023 .170 .021 .088
HET_002 .027 -.051 .040 -.014 .000 .177 .883 -.025 .020 -.006 -.004 .045 .090 -.013 .126
HET_003 .016 -.065 .027 .046 -.040 .195 .880 .045 -.012 -.026 -.041 -.044 .087 -.018 .116
HET_001 .022 -.037 -.037 .013 -.030 .240 .851 .070 .077 -.046 -.050 -.002 .096 -.051 .101
HET_004 .004 .074 .004 -.029 .023 .279 .822 .061 .054 -.003 -.014 .024 .023 .043 .103
KI_003 .164 .058 .057 .153 .041 -.003 -.009 .891 -.027 .001 .063 .036 -.014 .010 -.010
KI_001 .125 .087 .004 .148 -.036 -.024 .063 .885 -.008 -.010 .049 .070 -.017 .081 .021
KI_002 .123 .120 .056 .161 -.010 -.002 .080 .883 .050 .016 .110 .052 -.003 .042 .024
KI_004 .211 .061 .084 .112 -.007 -.021 .013 .844 .066 .098 .079 .070 -.013 -.006 .048
KAC_005 .189 .080 .200 .007 .025 -.005 .023 .026 .821 .107 .118 .088 -.008 .047 .046
KAC_002 .116 .072 .256 .017 .031 -.009 .073 .023 .816 .028 .042 .110 .020 .040 .033
KAC_004 .159 .124 .116 .106 .083 -.044 .021 -.014 .797 .129 .082 .130 -.002 .081 -.024
KAC_001 .184 .065 .214 .081 .071 .013 .024 .043 .791 .037 .028 .039 .081 .061 .029
COMP_001 .024 .130 .050 .017 .088 -.024 -.049 .033 .062 .876 -.097 .024 .072 .022 .047
COMP_002 .078 .151 .058 .028 .046 -.012 .005 -.022 .072 .839 .061 .050 .072 .043 -.012
COMP_003 .078 .173 .076 .040 .078 .004 -.015 .070 .081 .804 .028 .137 .074 .088 -.011
COMP_004 -.075 -.023 .038 -.075 .004 .008 -.016 .021 .061 .696 -.336 -.063 -.056 -.013 .036
INNO_002 .204 -.018 -.012 .144 .110 -.024 -.011 .101 .095 -.087 .882 .106 -.019 .082 -.023
INNO_003 .216 .065 .094 .090 .065 -.064 -.036 .087 .085 -.058 .856 .093 -.024 .033 .057
INNO_001 .229 .044 .045 .168 .119 .014 -.075 .143 .102 -.129 .819 .081 -.012 .107 .012
SF_003 .169 .162 .150 .042 .116 .066 .084 .069 .131 .075 .104 .822 -.037 .034 .063
SF_001 .190 .133 .092 .099 .041 -.034 -.028 .115 .090 -.021 .079 .796 .069 .079 -.051
SF_002 .176 .197 .136 .028 .184 .073 -.030 .058 .176 .141 .117 .778 -.059 .069 .063
PER_001 .020 .001 .059 .013 .050 .109 .170 -.075 .051 .088 -.013 .013 .908 -.028 .062
PER_002 -.023 .005 .034 .002 .038 .221 .115 .031 .030 .081 -.032 -.026 .900 .057 .116
KEXT_DI .097 .017 -.042 .011 .068 .085 -.044 .054 .096 .108 .049 .080 .034 .910 .048
KEXT_FR .131 .054 .034 .095 .026 .012 .009 .062 .102 .028 .137 .071 -.009 .898 .071
INS_002 .056 .073 .063 .043 -.015 .102 .216 .068 .070 .003 .010 .084 .048 .112 .878
INS_001 .053 .042 .041 .064 -.049 .153 .256 .012 .008 .056 .031 -.031 .144 .015 .863
 Extraction Method: Principal Component Analysis. Rotation Method: Varimax with Kaiser Normalization.
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Table D-17 T-test for radical and incremental innovation 
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Background of the company/industry 
 
à The size / type of the company (number of staff in Singapore/world, 
number of branches over the world, local/MNC/joint venture, etc.) 
à History in Singapore 
à Types of customers served 
à What are the main products/services in your company?  
à Are the products/services provided standard or customized? 
à What are the key competitive factors in your business? Innovative product? 




à What are the new products/services introduced in recent years? What are 
the driving forces which led to these new products/services? 
à Have these new products/services lead to better financial performance? 
à Do you have a standard procedure to provide your products/services to the 
customers? What’s the procedure? 
à Have there been any instances where the procedure can not be followed? Or 
need to be changed? What are the changes involved? 
à Do you consider your organization to be innovative? Where do the sources 
of innovation come from? Customers? Suppliers? Competitors? 
Universities? 
 
Working with customers/suppliers/competitors 
 
à How has interaction with customer changed over the years? Closer? More 
hands-off? How about with suppliers? 
à Do you have to work with competitors? Has the interaction or working 
mode changed?  
 
Internal structure 
à What are the most noticeable changes within the organization? 
Qualification of employees? Way of rewarding good performance? the team 
structure? 
à Comparing the company now to earlier years, do you think your company is 
more able to innovate (e.g. deliver different/new solutions to clients)? 
à Are there any structural (or other) challenges / barriers to be innovative? 
